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I.  INTRODUCTION
The  importance of  increasing fertilizer use  to meet production and
productivity goals has been recognized within the Ministry of  Agriculture
and by the  government's planning authorities  in Tunisia  for some time.
The four year plan,  1969-72,  stated that the Government of Tunisia's
(GOT)  I- long range agricultural production objectives  for  1980 could
not be met unless nitrogen  (N)  and phosphate  (P205) consumption increased
at an  annual rate of 26.5 and  13.0 percent, respectively.  It  was estimated
that the  use level  of nitrogen and phosphate should have been 48,000 and
50,000 metric tons, respectively, by 1972.  In  the  latest four year plan,
1973-76, actual  fertilizer use has been estimated for  the agricultural
crop year,  1972-73, to be only 28,200 metric  tons of nitrogen and 28,900
metric  tons of phosphate.  To  achieve the  objectives of  the  1973-76  plan,
fertilizer needs of  85,000 metric tons of nitrogen, 47,000 metric tons
of triple superphosphate, and 26,000 metric  tons of  normal superphosphate
have been estimated for the crop year 1975-76. 2/
A number of programs and activities have been undertaken  to  expand
fertilizer use.  The Agricultural  Extension Service has a program to
include  fertilizer demonstration plots in most gouvernorats.  Television
and radio broadcasts on fertilizer application are aired during fertilizer
application periods.  Rainfall data is  collected in the north in order
to more precisely estimate fertilizer needs.  The prices of nitrogen and
phosphate fertilizer have  been brought under government control.  The
focus of most  of  these actions has been aimed at  the northern region and,
in particular, at wheat  production.
*  The authors wish to acknowledge the support of the U.S. Agency
for  International  Development through a grant to  the University of Minnesota
Economic  Development Center and the assistance of various agencies  of  the
Tunisian government and  personnel  of the  fertilizer producing and distribution
sector in Tunisia.  The conclusions drawn do not necessarily reflect  the
position  of  the  USAID.
**  Former Research Assistant and Professor, Department of Agricultural
and Applied Economics, University  of Minnesota, respectively.
1/  GOT will be used to  refer  to the Government of Tunisia throughout
this  paper.
2/  Plan Quadriennal,  1973-76:  La Production Agricole, Ministere
de 1'Agriculture, Republique Tunisienne, mars  1973,  p.  22.The adoption of the new high yielding wheat varieties that  are
highly fertilizer responsive is  contributing to  increased fertilizer use.
The introduction of these new varieties  into Tunisia began in  1966 when
the GOT  initiated a national wheat project with the support and assistance
of the United States Agency for International Development  (USAID),  the
Ford Foundation, and the Centro International de Mejoramiento de Maize y
Trigo  (CIMMYT).
Though the above actions have stimulated fertilizer use and in-
creased the demand for fertilizers, especially nitrogen and  phosphate
fertilizers,  increased fertilizer consumption is  still  constrained by
several conditions.  The agricultural four year development plan,  1973-
76,  lists  these  constraints as  follows:
(1)  The high price for  fertilizer,  especially that of  locally
produced  fertilizer;
(2)  Lack of farmer know-how in using fertilizers  - specifically
nitrogen;
(3)  Lack of  farmer conviction of the importance of  using
fertilizers;
(4)  Producers,  importers, and distributors of fertilizer not
actively participating  in the promotion of  the use of
fertilizers;
(5)  The  inefficient performance of the distribution system;
(6)  Limited availability of credit;
(7)  Climatic factors.
These  factors can be considered under  two major headings:  (1) the
factors affecting demand for  fertilizer  in Tunisia and  (2) inefficiencies
in the marketing and distribution channels  for fertilizers.  We will examine
the fertilizer use problem with respect  to  these two dimensions.
Objectives
The purpose of  this  study was to examine some of the characteristics
of fertilizer use,  fertilizer pricing, and the distribution system.  It
should provide some  insights on factors  that influence the level of
fertilizer  use.  A better  understanding of the system should be useful
to government officials,  producers, and distributors of fertilizer in
formulating policy and marketing decisions.
We have chosen the following specific objectives  in order  to explore
the  issues outlined above:3
(1)  To describe the  past  price and use  patterns for  fertilizer
in Tunisia from aggregate market data;
(2)  To describe the  structure of the supply, marketing, and
distribution system for  fertilizer;
(3)  To analyze government policies and programs  that affect
fertilizer  distribution and level  of fertilizer use.
Data Sources
The  data for  this study was drawn  from two sources.  Government
documents  (reports, planning documents, and statistical reports  for
Tunisia) provided much  information on the  kinds of problems  and the
evaluation of  fertilizer use.  An in-country survey was conducted be-
tween October  15,  1973  - April  15,  1974.  During this period, government
and fertilizer  industry officials and public  sector distributors were
identified and  interviewed and a survey was made of  the public, private
and cooperative retail outlets.  Fertilizer shipment and price data
were collected at  all market  levels.  The survey was  conducted  to gather
information on sales,  prices, retailer chracteristics,  costs,  and consumption
patterns and to  identify  critical problem areas.  Since  one company had
a monopoly on the sales of phosphate fertilizers,  it was  reasoned that
almost all retailers of  fertilizer in Tunisia would number among its
customers.  This retail outlet population numbered 280.  All outlets were
stratified on the basis of fertilizer volume handled.  A stratified random
sample of  50 outlets was drawn.  The respondents to  the  survey questionnaire
numbered 47:  14  cooperatives,  18  cereal organizations, and  15  independent
outlets.
Previous  Studies
A number of other studies,  in addition to the GOT planning documents,
have dealt with the  fertilizer market in Tunisia.  In 1963,  Robert Engle
conducted a study on "The Use and Market of Fertilizer in Tunisia."  3/
This  study examined the  characteristics and problem areas  of  the market
based primarily on secondary data.  The study focused on fertilizer use.
Consumption levels in 1963  by crop group were estimated.  Forecasts of
1972 use were made.  Alternative government  policies were discussed along
with soil analysis  techniques and  laboratory requirements to  conduct soil
analyses.  The study focuses more on solutions to  specific problems than
on detailed description and analysis  of  the marketing system.
3/  Engle, R.A.,  Etude sur  l'Utilisation et  le Marche des Engrais
en Tunisie, United States Agency for International Development, Tunis,
Tunisia,  1963.4
In  1968, the Tennessee Valley Authority conducted a study of the
nitrogeneous  fertilizer requirements and potentials  for  local  production. 4/
This  study estimated nitrogen needs  for the wheat sector and considered
the question of whether the GOT should meet their nitrogeneous requirements
through importation or by domestic production.
In 1972, a Food and Agricultural Organization of the United Nations
(FAO) report by C. Coursier and M.  Jeandrain 5/  devotes  several pages to
a brief, but up-to-date, description of  fertilizer use and distribution
in Tunisia.  They assembled data on fertilizer consumption and partially
described the  distribution system.  It mentions the various problem areas
of  the market  as  outlined by the government.
4/  Tunisia - Nitrogen Fertilizer Needs, Alternatives to Meet Needs,
Tennessee Valley Authority, Muscle Shoals, Alabama, 1968.
5/  Coursier, C. and Jeandrain, M.  Rapport  au Gouvernement de  la
Tunisie, Programme Engrais FAO, Organization des Nations  Unis pour l'Ali-
mentation et l'Agriculture, Rome,  1972.5
II.  FERTILIZER  DEMAND  AND  USE
Use Trends
Fertilizer consumption (N, P 05,K20) in Tunisia increased 109.3
percent from 1966-73.  Most of  the increase came through the  expanded
consumption of  nitrogen fertilizers and continued increased in  the use
of  phosphate  fertilizer  (Figure 1).  The initiation  of  the GOT's wheat
project  in 1966 and price controls in  1970 were the  two major factors
contributing to the increase.  Other contributing factors, according
to retailers, were an increased availability of fertilizer and agricul-
tural  extension activities.
While total  fertilizer consumption has  increased, the rate of
increase has  lagged behind other developing countries.  During the period
1966-71, the average rate of  increase for  all developing  countries was
92.5 percent.6/  The world average was 42.0 percent.  During this  period,
Tunisia's rate of  increase was  72.5 percent.
The cereal  sector has absorbed the  largest portion of  the  increase
in consumption.  On the basis  of  retail  fertilizer sales,  the results of
our survey indicate that  presently 54.3 percent of  the fertilizer  is
used in  the cereal  sector  (49.3 percent  in the wheat sector),  34.3
percent  in the garden sector,  11.3 percent in the  tree crop sector,
and the balance on other miscellaneous crops.
Regional Use
On a regional basis, most of the fertilizer  is  used in the north
where annual rainfall averages  are  the highest for the country.  Figure
2 indicates the approximate levels of  fertilizer use in  five geographic
regions  of the country.  We assume, of  course,  that the  retail  sales
used for the calculations  are a good estimation of  fertilizer use.
Region I, which includes the four northeastern gouvernorats,  is
characterized by intensive and diversified agriculture.  It is  the major
growing area in the country  for garden, citrus,  and grape crops.  In
1973,  66.1 percent of  the fertilizer retail sales  in Tunisia occurred  in
this  region.  Approximately 18.3 percent of all  sales were made by
retailers in the capital,  Tunis.  Some  of these sales were shipped
to other regions  (primarily Region  II),  but  it was impossible  to obtain
an estimate of  the amount that moved out  of  the region.  Of the total
sales, retailers  estimated that 52  percent were applied to  garden crops,
33.2 percent to cereals  (29.0 percent to wheat),  and  14.4 percent to
tree crops.
6/  Fertilizers:  An Annual Review of World Production and Con-
sumption and Trade of  Fertilizers, Food and Agricultural Organization,













































































































The major agricultural activity  in Region II, which includes the
three northwestern gouvernorats, is cereal  production.  In 1973,  27.6
percent  of all  fertilizer retail  sales  occurred here.  In addition,
relatively large quantities  of fertilizer for use in this  region were
purchased in  Tunis.  Thus,  it is  estimated that approximately 35  percent
of all  fertilizer use  is  accounted for  in this region.  Approximately
87.5  percent of  the fertilizer sold in the region was used on cereal
crops  (75.4 percent  on wheat),  8.3 percent on garden crops,  and 4.3
percent on tree crops.
Region III,  the three west central  gouvernorats, is  characterized
by livestock grazing and  olive production.  The low level  of rainfall
in this region is not  conducive to heavy fertilizer use.  In 1973,
only one percent  of  the fertilizer sales occurred here, and very little
is used on cereal  crops.  One retail sales  outlet in the gouvernorat of
Kairouan estimated that 50 percent  of its  sales were applied on garden
crops and 50 percent  on tree crops.
Region IV,  the two east central gouvernorats, is characterized by
garden crops  along the coastal  areas  in Sousse and olive production.
In  1973,  this region's sales accounted for approximately three percent
of fertilizer  sales.  Ninety percent was applied to garden crops, 6.7
percent  on tree crops,  and 3.3 percent  on cereals.
Region V, the two southern gouvernorats, has most crop activities
located in the scattered oases;  livestock grazing exists  on an extensive
scale.  In  1973,  1.4 percent of  the  total fertilizer sales occurred
in Region V.  Fertilizer consumption is  centered around the  oasis  of
Gabes where garden crops  are predominate.
Use by Type of Fertilizer
Nitrogen
When development  planning was initiated in 1961, the consumption
of nitrogen was  1,756 metric tons.  By  1966, when the GOT initiated
their wheat production project with CIMMYT, consumption had reached
4,102 metric tons.  Since 1966, nitrogen fertilizer consumption has
increased 356 percent.  The percentage use of nitrogen by crop in
1971-72 was estimated to be:  cereals  - 50 percent, garden crops -
20 percent,  tree crops  - 25 percent, and others - 5 percent.
Increased use  on cereal and garden crops can be expected as  farmers
become  more  aware  of  fertilizer's ability  to  increase net  returns.
The tree crop sector is  likely to account for a larger percentage share
because of new fertilizer extension and credit programs of the National
Oils Office in the olive tree sector.Phosphate
Phosphate consumption  increased 82  percent from 1961 to  1966.
The wheat production program and associated extension activities did not
bring about the  large increases  in  the use of phosphates as  they did with
nitrogen fertilizers.  Since  1966,  its use has increased 46 percent
either because  its  use was already high or because wheat may not be as
responsive to P as  to  N.
Phosphate use during 1971-72, according to  government estimates,
was  the greatest on cereal crops,  70  percent of total use, with 20
percent used on garden crops, six perceat on tree  crops, and four
percent on other crops.
Potassium
Potassium fertilizer consumption in  1961 was  2,025 metric tons.
Since  1961,  consumption has  fluctuated from year to year with the use
level  in  1973 approximating that of  1961.
Two reasons have been advanced by the GOT  for the  lack of  growth
in potassium fertilizer consumption:
(1)  Price increases for  potassium fertilizer may have discouraged
increased use.  Its price has risen each year since  1971.
While prices  of nitrogen and phosphate fertilizers  are now
controlled, that  of potassium is  not.
(2)  Fertilizer trials  in  Tunisia have not demonstrated a need
for use of potassium on wheat.
The  1971-72 actual  use estimates show potassium consumption to  be
allocated among crop groups  as  follows:  cereal  - 0.0 percent, garden
crops  - 50 percent,  tree crops  - 40 percent, and other crops  - 10  percent.
Mixed Fertilizers
In  the  past, fertilizers had  been  hand  mixed  at  the  retail  and  farm
level but are presently mixed only by  producers/wholesalers.  Little
effort has been made to monitor the mixed fertilizer market.  Demand
estimates are not made by the Ministry of Agriculture for mixed fer-
tilizer.  Historical production records reveal  that a 21.4 percent
increase in  production occurred  between  1961  and  1973.  Engle  estimated
that consumption was  1,415 metric tons  in  1961, which is  considerably
less  than  the  production of  8 400 metric  tons listed by the Ministry of
Planning for  the same year.  _1  Evidence suggests  that consumption of
7/  Engle,  p.  68.10
mixed fertilizers has increased little in the  past decade.
This may be partly due to the absence of price controls and sub-
sequent price increases.  Further, the nature of demand is  such that
good sound recommendations  for use are not available and the more
established materials are a better buy.  The principle fertilizer mix
sold in Tunisia is  6-8-8, which accounts  for approximately 70  percent
of  all mixed sales  and is  an extremely low analysis mix even for Tunisia.
In 1973, mixed fertilizer  sales accounted for  less  than 10 percent  of
all fertilizer sales.
Estimation and Projection of Optimum Use
and Demand for Fertilizer
The Ministry of Agriculture projects national  fertilizer demand
for each agricultural year  (July-June).  National commodity offices
and several agricultural  agencies recommend to farmers rates of  fer-
tilization on specific crops, based on fertilizer field trials and
demonstrations.  Some of  these estimates and recommended optimums  are
described below.
Fertilizer Goals
A seminar was held at  Sfax  in  1969 to discuss  the low level  of
fertilizer use in Tunisia.  A product  of that seminar was an  "optimal"
estimate of use  for Tunisia.  These optimum estimates have become in-
formal fertilization goals.  Actual and optimal use of  fertilizer for
the  1969-70 crop season and fertilizer use were presented.  The
theoretical  optimum survey assumed "that all agricultural  lands are
owned by cooperative enterprises  (the cooperative movement was quite
strong at this time) using modern farming and fertilization methods
thoroughly tested under local  conditions during the  last several
years".  The estimates  in nutrient units were:
N  40,500 metric tons
P205  54,578  "
K  0  9,024  "  "
The survey report did not define whether these "optimums" were economic
or  agronomic  optimums.
The estimate on actual use was based on observations made during
the preceding years.  A  comparison of the two surveys revealed that
actual use of N,  P205 , and KO20 were, respectively, 49  percent, 69.3
percent, and 67.2 percent of  the optimum. 8/
8/  Collogue sur  la Production, la Distribution et  l'Utilisation
des Engrais,  (Proceedings of  Seminar),  Sfax, 18 et  19 avril  1969.11
The use of the  theoretical optimums as  reference points and/or
goals has several weaknesses:
(1)  If  it  is  purely agronomic and does not consider the price
relationships of  products and fertilizer  prices,  its use may
be misleading.  As discussed  in the previous  section, the  level
of fertilizer use  depends partially on fertilizer  prices.
Only  if the price and  costs of  fertilizer use are zero would
a farmer use the  agronomic optimum.
(2)  If  the estimates are economic optimums,  they are valid only
so  long as  product and fertilizer prices  do not change.
(3)  The cropping patterns of  farmers have changed, thus  implying
changes  in  total  fertilizer requirements.
The Ministry of Agriculture's Estimates and Projections
The Sub-committee on Agricultural  Inputs is  the agency within
the Ministry of Agriculture which projects fertilizer consumption at
the national level.  These projections are made within a framework of
development  plans.  In the  latest  four year development plan, 1973-76,
projections were based on the estimated number  of hectares  planted to
each crop and new areas expected to come under fertilization.  Use by
crop was  projected by multiplying  the area to  come under fertilization
by an estimated average application rate per hectare.  The average
application rates and product and fertilizer prices were assumed to
remain unchanged over the  period of  the  plan.
Projections  of use for each succeeding year appear to be adjusted
only to  changes in  crop  patterns and area expected to  come under fer-
tilization.  Historical  consumption data and fertilizer and product
price  changes do not  enter into the yearly adjustment  calculations.
The margins between realized consumption  levels and  projected needs
have not been considered in  use projections.  For the  1972-73 crop
year, actual  levels  of ammonium nitrate and superphosphate use were
only 46.1 percent and 58.6 percent, respectively, of  projected use,
Table 1.  It  seems  that  these discrepancies should be a guide to new
projections.  They may also signal  the need for  research on fertilizer
demand  and  on  the  distribution  system.
The use  projections  for the  final year of the  present plan,  1975-
76,  on a  plant nutrient  basis are  considerably higher than  actual  con-
sumption in  1973,  Table 2.  The  projection  for nitrogen  consumption is
101.7 percent greater,  phosphorous  149.2 percent, and potassium 275.0
percent.  The  plan projects a  consumption level  of  fertilizer in  1975-
76  that will be  close  to estimated optimum  (Sfax seminar).  Nitrogen
consumption is  projected to be  93.5 percent  of  the optimum level,
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Table 2.  A Comparison of Actual, Estimated Optimal, and Projected
Fertilizer Use  in Tunisia,  1969-1976.
Year  N  P205  K20
------  metric tons------
(plant nutrient basis)
Optimum  (Sfax Seminar)
1969  40,500  54,578  9,024
Consumption
1973  18,768  17,014  2,000
Development Plan
1972-73  25,795  29,350  5,000
1973-74  31,490  34,300  6,000
1974-75  34,170  38,800  6,500
1975-76  37,855  42,400  7,500
Source:  Ministry of Agriculture, Collogue sur  la Production,  la
Distribution et 1'Utilisation des Engrais,  and survey data.
Crop Sector Projections
The Ministry of Agriculture also makes  the projections for  crop
sectors.  The projected use by crop grouping for  1974-75, when compared
to  actual use estimates  for  1971-72, indicates that  cereals and industrial
crops  (primarily wheat) and tree crops  are expected to account  for most
of  the projected increase in fertilizer consumption, Table 3.  Cereals and
industrial  crops are expected to account  for 61.4 percent of the increase.
Tree crops  (primarily olive) are next with 35.4 percent, and garden crops
arelast with 3.2 percent, Table 3.  The  cereal sector accounts  for a large
percentage of projected future increases  in fertilizer  consumption.
Estimates on a crop sector basis are also made by several  other
organizations.  The Office of Cereals  projects the needs  of  the cereals
sector,  the Interprofessional Group of Citrus and Fruit Growers  for the
citrus and fruit growers,  the National Office of Oils  for its  projects
in the  olive sector, and the Office of  Development  of the Medjerda
Valley for  its members  in  the garden sector.  Table 4 lists these
organizations'  projections  for the crop year  1973-74.
Recommended Application Rates
The Wheat Project has conducted fertilizer trials for  the  last
five years.  On the basis  of these trials, they have made recommendations
on fertilizer application rates to farmers.  Other  fertilizer applicationin  o  un
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Table 4.  Fertilizer  Use Estimates  of Several Government Agencies,
1973-74.
Organization P.O.  K^O
2~  L
---  metric tons------
(plant  nutrient  basis)
Office of  Cereals  (cereals)  12,680  14,727
National Office of Oils  (olives)  3,350
Interprofessional Groups of  Citrus Fruit  3,350  1,125  1,750
Growers  (citrus and fruit)
Office of Development Medjerda Valley  612  1,033  665
(mainly garden crops)
Source:  Office of Cereals,  National Office of Oils,  Interprofessional
Group of Citrus Fruit Growers, and Office of  Development
Medjerda  Valley.
9/
recommendations were made in Capitaine's work in the 1960's - and
FAO's fertilizer program in the early 1970's.  The Office of Cereals
and the Agricultural Extension Service publish application rates  for
farmers' use.
The Office of Cereals'  recommendations  are calculated  for rainfall
level, the variety of  wheat planted, and the preceding crop.  Table 5
lists the range of their recommendations in comparison to the Ministry
Table 5.  Actual and Recommended Rates  of  Fertilizer Application
in the  Cereal Sector,  1972.
Variety  Subcommittee Estimate of  Office of Cereals
Actual Use Rates  for  1972  Recommendation
N  P205  N  205
----------- kilograms per hectare --------------
HYV  50  45  44-112  30-45
Local  17  45  44-66  30-45
Source:  Office of Cereals  and Ministry of Agriculture.
9/  Capitaine, R.  C.,  Fertilization  Dans  le  cas  d'un  Type
d'Assolement  Cferealier  en  Tunile, Annales  de  1'Institut  National  de  la
Rechererc Agronomique en Tunisle,  1968.16
of Agriculture's Subcommittee actual use  estimates.  The  1972 estimate
for nitrogen actual use is  at  the lower range  of recommended use for
HYV's  and substantially below the recommended rate  for local varieties.
Their phosphate estimates correspond with the maximum recommended by
the Office of Cereals.
Very few studies have been conducted to determine the actual appli-
cation rates  of farmers.  Two wheat  studies  10/ have suggested that
farmers do apply phosphate fertilizer at a rate close to the recommended
levels, while application rates  of nitrogen are close to one-half the
recommended  levels,  Table  6.
Table 6.  Fertilizer Consumption Based on a Field Survey of 22
Large Scale Farms in Northern Tunisia, 1972.
Economicl/  Actual Application Rates
Optimum  - Durum  Wheat  Bread Wheat  Mexican Wheat
---------  kilograms  per hectare --------
N  90  30.2  28.8  46.2
P2 05   45  30.2  47.7  41.0
1/  The  Wheat  Project  Recommendation.
Sources:  Malcolm  Purvis,  The  Adoption of  High Yielding Wheat
Varieties in Tunisia, Staff Paper P72-7, Department of Agricultural and
Applied Economics, University of Minnesota, February 1972;  Republique
Tunisienne, Norms, UCP Div. Nord  1969.  SEPEN, S/SEA, Division de  la
Production  Agricole,  Mars  1969.
Table 7 evaluates the increased returns per hectare that are possible
by increasing fertilizer  use from average to recommended rates for Mateur
with 1970-71 wheat and fertilizer  prices.  It reveals  that the recommended
rate is  less than the economic optimum.  The value of the additional  output
from increasing fertilizer use  to recommended levels  substantially exceeds
the costs  of the additional  fertilizer  (plus spreading costs).  The cost
is  calculated at the retail  fertilizer  price of  the Office  of Cereals
in Mateur.  For bread wheat, net return would have been increased by
11.148 TD (Tunisian dinars) per hectare and by 7.299 TD per hectare for
durum wheat.  Though the figures do not permit determination of the
precise level  of use where net return would have been maximized, it
does indicate that  it was above the actual average  levels of  use.
10/  Rapport Annuel,  Projet Ble,  1970-71; Malcolm J. Purvis,
The Adoption of High Yielding Wheat Varieties  in Tunisia, Staff Paper
P72-7, Department of Agricultural and Applied Economics, University
of Minnesota, February 1972.17
Table 7.  Impact of Applying Recommended Levels of Fertilizer Use
on Wheat in Northern Tunis  (Mateur area),  1970-71.
Variety of Wheat  Fertilizer Levels  Wheat  Increased  Increased  Net Increase
N  P205  Yield  Value 1/  Cost  in Returns
---  - kg per ha --------  ---------- TD  per ha ------------
HYV Bread Wheat
Average Actual  25.0  44.6  1,830  16.380  5.232  11.148
Recommended  68.6  44.6  2,220
HYV Durum Wheat
Average Actual  21.5  41.3  2,300  11.700  4.401  7.299
Recommended  51.8  48.8  2,560
Source:  Calculated from data  in Rapport Annuel,  Projet Bl,  1970-71.
1/  Calculated at  1970-71 wheat price less production tax.
Factors  That  Influence Fertilizer  Demand and Use
Fertilizer use by Tunisian  farmers is  influenced by a variety
of  factors.  First, prices  are  crucial for  all  farmers.  This  includes
prices  of farm products as well as the prices  of  the various fertilizers.
Second, use is  influenced by other costs  associated with the use of
fertilizer.  That is,  practices and costs  that are not incurred by
those farmers not using fertilizer  - increased weed control, harvest
costs, and interest on  loans  for fertilizer.  These costs are often
overlooked in calculating optimum  levels  of fertilizer use.  Third,
there are the  annual weather variations  that  introduce additional risk
elements  into the production process for  those farmers using fertilizer.
Fourth, the  level  of farmer knowledge may be such that some producers
may not be aware of  the advantages of using fertilizer.  Fifth, fer-
tilizer may not always be  available to farmers when needed.  The following
describes  some of  these  considerations for Tunisia.
Price Policies
Fertilizer prices progressively increased in Tunisia through the
1960's,  Table 8.  Then in 1970,  the GOT began to  take a series of
steps designed to  lower the  costs  of agricultural production and
stimulate the  demand for  fertilizer.  Custom duties were abolished
on nitrogen fertilizer and the production tax was lowered from 14.4 percent
to 8.0 percent.  In the same year, nitrogen and superphosphate  fertilizer
prices came under government control.  Nitrogen prices were lowered and
fixed on a per nutrient basis  for each analysis.
In 1970, the retail  price  of triple  superphosphate  (TSP),  45  percent









































S0  0  0  0  0
S  0  0  0  0
O  O  O  O  O
0  00  Ln  '0  '0
0  0  0  0  0t•
0  0  0  0  0
I  O  O  O  0
0  0  0  0"  0  0
I  0  L)  Lr*  '0  L
•  O  .,4I  '-  C)  C
0  0  0
0  0  0  0  0
4-  *  I  . *  1




a)  0  0  0  0  0
1  0  0  0  0  0
S  O  40  0
•.  o  0  ot  o  o  o
0  co  L  - c4
CO
O  O  81  2  O
O  O  O
0  0  0  0J
o  4  O  i
-I  0  0  0  0  0
3  L()  -t  0  a'  0
--  *  *  *  *  *'
Io  r--I0  4  0-  O
I  0  0
I  0  0  0  0  0
1 0  0  0  '0  0
I  0  0  O
'L  0  L-
1  e-4  4
*0  00  00J  .
C"  4J  Cd  C
4J  C  , 0  0
C  <4-4  v  4
$.4  r-4  0,  0,
(  U  Co  c(  '-4  00
o  cG  G  04  I
S0  00  0

























normal superphosphate  (NSP),  16 percent P2 0 ,  retail  price was fixed
at  the prevailing rate of  15.900 TD per metric ton.  These prices
remained unchanged until April of  1973 when the NSP retail price was
increased to  17.550 TD.  In September  of  1973 the original retail price was
reinstated and a subsidy was granted to the fertilizer  producer, the
Tunisian Society of  Chemical Fertilizers  (STEC).
In April  1974, as  the world prices  of nitrogen fertilizer increased,
the GOT raised the internal price of  ammonium nitrate 33.5 percent  to
50.000 TD per metric ton.  It  was  still necessary to subsidize the  price
of  imported nitrogen because of higher external  prices.
The unregulated prices  for mixed and potassium fertilizer increased
greatly  over the  period 1960-74.  The retail  price of 6-8-8, which is  the
principal mixed fertilizer sold in Tunisia, increased  94  percent and
potassium sulfate  prices  increased 100 percent.
Nitrogen and superphosphate prices  are controlled at both the whole-
sale and retail market levels.  The  policy consists  of  fixing the
nitrogen and NSP wholesale and retail prices  at  the factory gate  (or
point of wholesale).  The prices  for both controlled and non-controlled
fertilizers for February  1974 are listed  in Table 9.  A retailer
Table 9.  Fertilizer Prices  in Tunis, February 1974.
Retail  Wholesale
--  Tunisian dinars--------
per metric ton
Ammonium nitrate  33.5 1/  30.000  28.500
Ammonium  nitrate  lime  15.5  1/  21.550  20.050
Ammonium sulfate 21.0 1/  20.370  18.870
Urea 1/  33.580  32.080
NSP 1/  15.900  15.600
TSP 1/  36.000  34.500
Sulfate of  potash 48.0  78.500  75.000
Malaxe El Kaomi  47.500  45.500
Themcen  27.100  25.100
6-8-8  46.000  44.000
0-12-12  51.000  49.000
0-12-38  61.500  59.500
10-10-16  72.000  70.000
12-8  60.000  58.000
12-12  47.000  45.000
12-38  61.500  59.500
15-6-8  62.000  60.000
24-24  60.000  58.000
12-12-20  55.500  53.500
Source:  STEC.
1/  Wholesale  and retail  prices are controlled by the government
(f.o.b.  Tunis).20
purchasing his  supplies at the  factory gate is  allowed to add his  transport
and handling costs to  the  fixed retail price.  Since there  is no  fixed
schedule  of  transport and handling charges, retail  prices are,  in  effect,
not controlled at  country points.  The retail price for  TSP is  a rather
peculiar  arrangement.  The retail price of TSP is  fixed at a uniform
rate throughout  the country.  If  a retailer transports TSP by rail,
the transport and handling costs  are borne by the wholesaler.  But,  truck
transport and associated handling costs are borne by the retailer.  Thus,
a retailer located near a rail line  is  in a lower cost  position than one
who is dependent on truck transport  for his TSP  shipments.
Subsidization
The subsidization of  fertilizer use  is aimed at  lowering the  costs
of production.  For nitrogen  fertilizer, a subsidy  is  paid  to  importers.
The  importers must forward  to  the Ministry of National Economy a cost
report  for each shipment.  The cost report  is  submitted after  importation
and subsidy payments are made and domestic sales have been completed.
Products or imports  that  go unsold are not subsidized.
The timing of  subsidy payments  has an  influence on the  import
decisions of importers.  Under any pricing policy, they may want to
minimize stock carryover.  But under the  present policy payment of
subsidies where payment  is made only after completion of  domestic sales,
importers  desire to  minimize stocks  out-of-season and to  time production
and imports  to  peak demand periods.  Rational operation of their business
under such a policy has possibly created fertilizer shortages.
The direct costs  of subsidy payments have been increasing.  The
government's budget  in 1973 provided 298,500 TD for  the subsidization
of fertilizer.  The initial provision was underestimated and an additional
1,500,000 TD was subsequently added to  the budget.  The 1974  budget
allocated  2,900,000 TD for  the subsidy.  As  early as February 1974, the
Ministry of Agriculture estimated that  price  increases under  the existing
pricing policy would lead  to  an expenditure of 6,741,750 TD for  the
subsidization program. 11/  The Ministry of Agriculture also requested
the subsidization of potassium sulfate at  the cost of  195,000 TD.
The government  fertilizer  subsidy appears  to have stimulated use.
Between  1970 and 1973,  the consumption of ammonium nitrate increased
317 percent, while at Tunis  prices  fell 34 percent.  The consumption
of NSP increased 10  percent, while  its price remained unchanged.  The
consumption of  TSP increased 27 percent;  its price was  lowered by 14
percent.  Use of nonsubsidized fertilizer has  either declined or held
11/  This estimate was  calculated using use estimates of the
Ministry of Agriculture for  1974-75.21
constant.  The consumption of  potassium sulfate fell  12 percent, while
prices rose 44 percent.  The consumption of  6-8-8 mixed fertilizer
rose one percent, while prices  increased 21  percent.  It appears that
the control of nitrogen and superphosphate prices and subsidies have
insulated the Tunisian farmer  from rising world prices  for nitrogen
and from increasing costs of  production for  superphosphates.  12
Taxation
A production tax is  levied on sales of all agricultural and manu-
facturing enterprises  in Tunisia.  Thus,  taxes reduce the net  price
received for  farm products and they increase the  price of  farm inputs.
While the objective  of  taxes is  to obtain necessary government revenue,
they have an  important  impact on resource allocation.  The GOT  is  aware
of this and has reduced the taxes,  but they still have an impact on
net  farm prices.  The  grape, cereal, and olive crops  are taxed:  7.0,
6.0, and 5.0, respectively, Tables  10 and 11.  Taxes are a disincentive
Table  10.  Taxation of  the Agricultural  Sector,  1970,  1974.
Nature of  Tax  1970  1974
-----  percent -----
Wheat, Barley, Oats  7.7  6.0
Linseed,  Corn,  Sorghum  4.6  4.0
Olive  7.7  5.0
Grape  7.7  7.0
Other Products  5.0  3.0
Source:  La  Presse,  27  mars  1974.
Table 11.  Base Farm Prices and Taxes to  Farmers  on Durum, Bread Wheat,
and Barley in Tunisia,  1974.
Durum  Bread Wheat  Barley
------  TD per quintal ------
Base Farm Price  6.100  5.500  4.000
Less  Taxes  0.438  0.398  0.299
Net Farm Price  5.662  5.102  3.701
Source:  Study of the Tunisian Grain Marketing System, Food and Feed
Grain  Institute, Kansas  State  University,  August  1974.
1/  Excluding transportation costs from farm to collection center.
12/  An analysis  of the  impacts of  price  fixing, subsidization,
and taxes  on  levels  of  fertilizer use and the market participants  is
described in Chapter  IV.22
to  the growers of crops whose products are  important  foreign exchange
earners.  In the case of wheat, a crop where production has not ful-
filled domestic demand at controlled prices  in recent years, foreign
exchange expenditures for wheat imports are  larger than they would
have been without farm production taxes.
The tax on fertilizer production and  imports  leads to declines
in use and consequently on crop production.  A tax of 17  percent is
levied on the production of  superphosphates.  The Ministry of Agri-
culture  for the  last several years has suggested  that this  tax be
abolished or  lowered, but no action has been taken.  An eight percent
production tax is  levied on  imported nitrogen.  Taxes on both product
and  input  in agriculture conflict with other policies or objectives
of the GOT, specifically low food price policy, increased agricultural
production and productivity, and improving the balance of payments
position.  Fertilizer producers and  importers are taxed by  the government
and then subsidized by a large amount to stimulate greater use.  While
need for  government revenue  is obvious,  other effects of  taxes,  such
as reduced agricultural production, increased consumer prices,  and the
incidence of  the  tax are perhaps  less  obvious.
Rainfall Variation
Use of  fertilizer  is  significantly influenced by rainfall, not
only the quantity,  but also the distribution of rainfall throughout the
growing season.  Since Tunisia is  subject to extreme variation in the
quantity and time of rainfall, annual  fertilizer demands and use are
subject  to  substantial  variation.
Fertilizer needs and use are estimated by the Ministry of  Agri-
culture.  Phosphate use  is  during the period August-March, with 72
percent estimated for use on cereal and industrial crops  from August
through October.  Cereal  farmers  are advised  (by the agricultural ex-
tension service),  depending upon region and previous cropping, to
apply phosphate fertilizers during July, August, and September and to
begin seeding in October. 13  Their ability to  do this depends on  the
timing and amount of rainfall.  In Le Kef in  1968, rainfall totaled
6.7 mm during the months of  July, August, and September;  in comparison,
in  1972  76  mm of  rain  fell.
The  late arrival of  the rainy season shifts  as well as alters the
level  of phosphate application.  In  1972, the Office of Cereals centers
sold 70.2 percent of its superphosphate fertilizers  during the August-
October period.  During the  same period in 1973,  they sold 43.2 percent.
In Table  12, we can see both the extreme variation in rainfall and
the monthly distribution for this period (August-October).
13/  Campagne Cerealiere 1972-73,  Division de  la Vulgarization Agricole,
Direction de  la Production Agricole, Ministere de 1'Agriculture,
septembre 1972.23
Table 12.  Rainfall at Several Centers, August-October,  1972,  1973.
Center  1972  1973
August  September  October  August  September  October
-------------------- millimeters  ---------------------
Mateur  3  56  45  5  7  63
Jendouba  9  98  77  58  10  64
Le Kef  --  65  111  24  NA  78
Makthar  35  60  134  33  3  64
Kasserine  19  35  75  25  12  11
Kairouan  10  59  78  29  2  18
Tunis  5  51  55  3  14  135
Bizerte  4  28  108  15  18  45
Source:  Bulletin Mensuel de Statistique,  Institut National de la
Statistique,  various  issues.
The time and amount of rainfall  is even more crucial to nitrogen
application.  R.C. Capitaine, in his  fertilization trials in Tunisia
during the 1960's illustrated  the relation of  the profitability of
using nitrogen on wheat  and the amount of rainfall.  His work indicated
that the side-dressing of wheat in January and February should not be
undertaken unless rainfall exceeds  240 mm between September 1 and
January 1.
If  farmers had followed Capitaine's recommendations  in 1972-73,
they would have side-dressed wheat  in the areas  of Tunis,  Bizerte, Mateur,
Jendouba, Le Kef, Makthar, and Kairouan.  In  1973-74, only those farmers
in the  areas of Tunis  and Kairouan would have side-dressed.  In an
average year, the Ministry of Agriculture has determined that 52.4
percent  of the nitrogen needs  for cereals  are during the months of
January and February.
Availability of Fertilizer
The availability of fertilizer when needed by farmers also influences
the  level of use.  First, farmers rarely carry their own stocks  and are
dependent on retail outlets  to  furnish them with fertilizer immediately
prior  to  or at application times.  Furthermore, the uncertainty of
quantity of  sales to  farmers has  led retailers  to the practice of  pur-
chasing fertilizer  from the wholesalers  immediately prior  to and during
fertilizer application periods.  Figure 3 reveals the seasonal nature
of NSP sales  of  STEC.  In  1973,  STEC sold 51  percent of  its  superphosphate
fertilizer  (pure nutrient) during August-October and 33.9 percent during
November-December.  STEC's sales  are heavily concentrated in  the  fall














































































Importers, because of uncertainty of sales,  are reluctant  to  import
substantial and perhaps  adequate quantities of  nitrogen fertilizers
in advance of  the crop  season.  Figure 4 reveals  the timing of nitrogen
imports  in 1973.  The months of high nitrogen use,  December and January,
are the months of  largest imports.  Thus, shortages  can easily develop.
Many retail outlets  surveyed did report temporary nitrogen shortages.
On October  10,  1973,  the cereals' organizations reported that  they
had stocks of  15,824 metric  tons of ammonium nitrate.  The Ministry of
Agriculture estimated that  the needs for the  cereal  sector during
November through December would be 23,500 metric tons with a similar
amount required for January through February.  In  Figure 4, we  see
that  nearly 14,000 metric  tons  of  ammonium nitrate were imported during
November and December.  For each  of  the years  1971-73, approximately
50 percent  of  the ammonium nitrate fertilizers had been  imported during
the  four months November through February, the  four months during which
the Ministry of Agriculture recommends nitrogen application for wheat.
The uncertainty of fertilizer demand at  the farm, retail,  and
wholesale levels  has complicated the programming of  fertilizer trans-
port by the semi-governmental  truck (Societe Regionale des  Transports)
and rail  (Societe National de  Chemin de Fer)  companies.  Further,
transport bottlenecks  easily occur with the high concentration of  fer-
tilizer  shipments  during a three or four month period of  the year.
For example, in  1972,62 percent of  the fertilizer transported by rail
was moved during the three month period, September-November, Figure 5.
The multi-purpose character of  available fertilizer storage  facil-
ities  additionally compounds  the fertilizer availability problem.  A
Kansas  State grain study found that  "some centers  (cereal centers) are
filled with grain and must wait for  outbound grain shipments before
fertilizer can be ordered and made available  to  producers."  14/  They
concluded that:
(1)  Inventories  (of fertilizer) were often inadequate;
(2)  Lack of  storage area prevents  timely fertilizer distribution
at  the cereal  centers.
15/
In Table  13, we see that the  cereals' organizations  - in  1972
and  1973 purchased over 90  percent of their superphosphate supplies
during the months of August through November.  In  1973,  they purchased
36 percent  in September alone.
14/  Study of  the Tunisian Grain Marketing System, Report No. 47,
The Food and Feed Grain Institute, Kansas  State University, August  1974.
15/  Office  of  Cereals, Central  Cooperative of  Cereal Crops  (CCCC),
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Figure 6 reveals  the relations of stocks,  purchases, and sales
of NSP for the Office of  Cereals  in  1973.  The graph reveals  their
practice of carrying low stocks  during the off-season and the rapid
buildup of  stocks  immediately prior  to the peak demand period.
While shortages can occur  in  the  interior even as  sufficient
supplies are available  in Tunis,  the most frequent difficulty is in
temporary shortages at  the wholesale  level.  Of the 47 retail outlets
interviewed for  this  study, 26  reported periodic shortages  at the
wholesale or factory  level.  The  percentage of outlets reporting these
shortages was almost identical for all retailer types:  cereal centers,
service cooperatives, and  independent retailers.
Credit
Another  limitation on expanded fertilizer use  is  the inability
to  obtain financing for fertilizer purchases.  Credit  is  available
from two  types of  sources:  (1)  merchants or agencies who sell inputs
to farmers and  (2)  specialized credit or bonding agencies.  In Tunisia,
over 90  percent of the  credit  (as distinguished from merchant credit)
is  provided by the National  Bank.  In  order  for a farmer to  receive
credit  from the bank, he must be  financially sound,  provide a strong
guarantee of repayment,  and provide proof of  land ownership.  This
last  requirement alone excludes  about  90 percent  or more of the  farmers.
Thus, most of  production credit extended from this source goes  to  the
larger, more modern farmers.  The small  farmers must rely on other
sources  of  credit.  It  is  estimated that only six  percent of the  farmers
are reached through short-term credit  programs. 11/
Independent retailers and service cooperatives who distribute
fertilizers provide short-term credit.  The retail level survey results
indicate that  67 percent  of the  independent retailers and almost all
of the service cooperatives offer some  form of  credit to  farmers.
Another  source of credit  for  small farmers is  the Mutual Credit
Program which had 45  independent  local mutual  credit unions on December 31,
1971,  located in  principal agricultural areas.  It appears  to be inad-
equate  to meet all needs.  The difference between needs and availability
is  illustrated by the  local credit union  in Pont Du Fahs,  a principle
wheat growing area.  A survey conducted in  1973 revealed that  700
farmers applied for  loans.  17/  Between 150  and 200 received loans.
The survey discovered that those farmers having  less  than 20 hectares
had never received credit.  Some had never requested a loan.
16/  The Marketing and Distribution of Fertilizer  in Tunisia, National
Fertilizer  Development Center, Tennessee Valley Authority, November 1974.
17/  Irene Hauri, La Revolution Verte en Tunisie,  Institut d'Etudes
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The national commodity offices and Central Cooperatives provide
inputs  to  farmers on a credit basis.  Their terms of  loans vary, but in
most instances, repayment takes place after the harvest period.  If an
interest rate  is charged, it will normally cover only administrative
costs.  In many cases,  credit  is extended in a package, including seeds,
fertilizer, and other chemical  inputs.  Credit from these organizations
is  available to  farmers who do  not have a history of bad debts.  Unfor-
tunately, the percentage of  farmers having such repayment records  is
high.
Although short  term credit  is  available through a variety of
programs, a recent  Tennessee Valley Authority  (TVA) study concluded
that  "many of  the  small  farmers  are outside of the usual credit  channels.
They lack the required collateral,  live in areas remote from credit
organizations, and are not aware that the  use of credit can expand
opportunities  for them."  18/
Farmer Knowledge
The adoption of a new technology by  farmers  is  likely  to depend
upon several factors,  among them --  the  level of education;  knowledge
of  the technique, which can be  influenced by quality and extensiveness
of agricultural extension service;  and the degree of visibility of the
advantage of  adopting the new technique.
The  livestock survey, mentioned earlier, found that  72 percent
of the  livestock farmers had no formal education.  Only 4.2 percent
were aware  of  the existence  of  extension agencies and services,  1.7
percent were aware of extension meetings, and 0.5 percent were aware
of extension bulletins.  If we generalize from livestock farmers to
all  farmers, we can conclude that a large percentage of the farmers
are not  being reached by the extension service.
In 1972, there were 361 extension agents throughout  the country
who work under the intervention branch of the Agricultural Extension
Service;  185 of these worked directly with farmers.  Thus,  for the
estimated 320,850 private farms in  Tunisia, there was  one extension
agent for every 888 farmers.  The ratio for agents who had actual con-
tact with farmers was  1,734.  This ratio  is somewhat  deceiving in  that
many of the Central Cooperatives  and National Commodity Offices were
and are involved in extension activities.
Another aspect of farmer knowledge  is  indicated by the use  of high
cost,  low analysis fertilizers.  Many farmers have not yet been con-
vinced that the use of  urea (45 percent N)  as  opposed to ammonium nitrate
(33.5 percent N) and triple superphosphate  (45 percent P205)  as  opposed
to normal superphosphate  (16 percent P 205 ) may be to  the r cost advantage.
NSP, for  example, costs 0.019 TD more per unit of P205  than TSP in  terms
of  retail price at Tunis.
18/  The Marketing and Distribution of Fertilizer  in Tunisia, National
Fertilizer Development Center, Tennessee Valley Authority, November 1974.32
The continued use of NSP means not  only higher prices to producers
per unit of plant nutrient, but an inefficient use of storage and trans-
port space  as  the nutrient value of  one bag of TSP  is equivalent to
the nutrient value of 2.8 bags  of NSP.  Thus, the  1 to  2.8 equivalency
means  the  farmers' use of NSP as  opposed to TSP increases his  transport,
handling, storage, and spreading costs.
The greater profitability of  TSP on a per hectare basis  can be
calculated for  field trial data.  For example, Capitaine found that
application of 40 kilograms  of P205  increased durum wheat production
in  the Mateur area by 4.45 quintals  per hectare. 19/  Using  1974 wheat
and  fertilizer prices,  the net benefit of the application was  2.33
dinars  per hectare greater by using TSP rather than NSP.  Due to  these
price and  cost relationships, the farmer who uses NSP and applies  the
economic optimum amount will experience lower yields and apply fertilizer
at a lower rate than a farmer using the economic optimum amount of TSP.
19/  Capitaine, R.C.,  Fertilisation dans  le  Cas d'un Type d'Assolement
CGrdalier en Tunisie, Annales de  l'Institut National de  la Recherche Agronomique
en Tunisie, 1968.33
III.  PRODUCTION AND DISTRIBUTION SYSTEMS
Market Channels  for Fertilizer
The production and distribution of fertilizers  in Tunisia occur
within a structure that includes  government  offices and agencies,  coop-
eratives,  independent retailers, and fertilizer manufacturers  (both
semipublic and private).  The importation of nitrogen and potassium
fertilizers and the production and wholesaling of phosphate  fertilizers
are in  the hands of a small number of  firms.  However, the power of
the firms  involved has  been limited by government ownership of share
capital.  The retail market, in contrast,  is  more competitive  in terms
of number.  Most rural trade  centers in  the northern region and along
the central region's  coastline are serviced by two  or more retail
distributors of  fertilizer.
The structure  of  the industry and the flow of each of the major
fertilizers  from manufacturers or  importers  to farmers  is  illustrated
in Figures  7 through 9.  These  indicate the major firms and agencies
involved  in distribution and the relative importance of the different
types of firms  or agencies.  In 1973,  there were two importer/whole-
salers  for ammonium nitrate.  The Society of  Chemical  Products and Fer-
tilizers of  Megrine  (SEPCM) controlled approximately 52.4  percent of the
market and STEC 47.6  percent.  Together their direct sales to  consumers
(i.e.  farmers,  cooperatives, state farms,  etc.)  were approximately 14.3
percent of their total  sales.  A  large share of  their sales were to  the
cereal organizations  (Office of Cereals, CCGC, and COCEBLE).  They accounted
for 43.6 percent  of their sales  in 1973.  2 ndependent and cooperative
retailers  (other than CCGC and COCEBLE) 2  were their most  important
customers, as  they accounted  for approximately 42.1  percent of their
sales,  Figure  7.
For  16 percent normal superphosphate  (NSP), there  is  only  one
producer and wholesaler, STEC.  It also performs  a retail  function.  In
1973,  independent retailers accounted for 34.0 percent of  STEC's  sales,
the cereals organizations 39.9 percent, and other cooperatives  6.8 per-
cent.  Direct  sales  to consumers were  19.3 percent, Figure 8.
The Industrial  Society of Phosphoric Acid and Fertilizer  (SIAPE)
in 1973 was  the  sole  producer of 45 percent triple superphosphate (TSP)
for the domestic market.  STEC has exclusive rights  from SIAPE  to wholesale
its product.  In  1973,  STEC sold 65.6 percent of  its  TSP to  the cereal
organizations.  Independent retailers accounted for  13.9 percent  of  STEC's
sales and  cooperatives  1.5 percent.  STEC's retail sales  to direct  consumers
represented 19.0 percent of  total sales, Figure 9.
20/  Throughout this paper when the word cooperative  is used, it
will exclude CCGC and COCEBLE unless otherwise stated.34
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Of the  total fertilizer  supply in  1973, measured in units of  pure
nutrient, approximately 46  percent was  in  the form of ammonium nitrate,
27  percent  in the form of normal superphosphate, and 20 percent  in the
form of triple  superphosphate.  Together  these three fertilizers
represented over  90 percent of  total supply.  Potassium and mixed
fertilizers  account for  the balance.
It is  estimated that  132,281 metric tons  of  fertilizer were supplied
to  the domestic fertilizer market by manufacturers and  importers in  1973.
Actual retail sales were estimated  to be 133,000 to  134,000 metric tons.  21/
On the basis of these data, one  could state that domestic fertilizer
supply approximated farm level consumption in  1973.
Fertilizer Manufacturers
Three firms  produced basic fertilizer ingredients  in  1973  and
1974.  Annual volumes  of production are  listed in  Table  14.  Since  1961,
triple superphosphate production has experienced the  largest growth.
The  companies  engaged in manufacturing are as  follows:
NPK Fertilizer, S.A.T.
NPK Fertilizer is  a subsidiary of a Swedish phosphate company.
NPK is  privately owned, with 64 percent owned by the Swedish firm.
NPK Fertilizer manufactures TSP primarily for export.  Their plant,
which is located in  Sfax, was  initially designed for an annual capacity
of 150,000 metric tons.  The plant began production in  1965.  Since
1968, production has  increased from 120,000 metric tons  to an estimated
180,000 metric tons  in 1974.  Present  capacity is 180,000 metric tons.
(See Table  15  for  ownership, fertilizer product, and import  storage
capacity of all  companies  supplying the domestic  fertilizer market.)
NPK's crude phosphate supplies are obtained from the Gafsa phosphate
mining area.
Officials  of NPK state that  their purpose  is  exporting TSP and,
consequently, the earning of foreign exchange for the GOT.  They occasionally
supply fertilizer to  the domestic market, but do not consider it  as  their
most attractive  alternative.  In 1970 and 1971, NPK Engrais supplied the
domestic market through the Office of  Cereals with 2,226 and 4,180 metric
tons, respectively, or about  10 percent of domestic TSP consumption for  those
years.  In 1972,  the Office of  Cereals requested the company to  supply
it  with 10,000 metric tons.  However, it  was unable to deliver  the quantity
requested within the necessary time period.
21/  It  should be  pointed out  that official  government estimates
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Since 1971,  the price of  TSP on the foreign market has increased,
and the difference between it  and the controlled domestic price has
widened.  Thus,  NPK Engrais has  found the domestic market to be a less
and less attractive alternative.
The Industrial Society of Phosphoric Acid
and  Fertilizer  (SIAPE)
SIAPE, established in  1954, was  the  first plant  in North Africa
to process  local phosphate rock into TSP.  It  is owned by both public
and  private interests.  The GOT controls  81 percent of  the capital through
the Gafsa Phosphate Company.  The plant, which is  located in Sfax, had
an annual  capacity of  170,000 metric tons when first established.  The
capacity has  been increased  to  260,000 metric tons.
SIAPE's  source  of crude phosphate  is  the Gafsa mining area.  It
produced 255,000 metric tons of TSP in 1973,  selling 28,007 metric tons
domestically with 25,774 metric tons used by agriculture. 22/  Tunisian
triple superphosphate production, exports, domestic sales,  and inventories
for the period 1971-73  are listed in Table  16.
During the  last three years, about  10 percent of SIAPE's annual
production has  been diverted into the domestic market.  The  proportion
of  production that  is  sold in the domestic market  is  bagged  in 50
kilogram bags  by GRANUPHOS  in their plant at  Sfax.  (GRANUPHOS is a
new fertilizer  company which has taken over what was formerly STEC's
bagging operation.)
The Tunisian Society of Chemical
Fertilizer  (STEC)
STEC was  created in 1967 when two  fertilizer companies,  SAPCE
(founded 1902)  and STEP  (founded 1936),merged.  Its share capital  is
divided among three groups;  the GOT indirectly controls  65  percent
through  the  Office of  Cereals and Sfax-Gafsa own 34 and 31  percent,
respectively.  (Sfax-Gafsa is a phosphate mining company.)  The balance
of  the share capital  is owned by a Paris holding company.  STEC has
a monopoly in the production and sale  of  NSP.  Their plant  is  situated
outside of  Tunis  in  the suburb Djebel Jelloud.  The factory, constructed
well before independence  (1956)  is antiquated.  The annual capacity
of the plant  is reported to be 60,000 metric tons.  Production in  1973
was 49,602 metric  tons, up from 41,000 metric tons  in  1972, Table 14.
22/  SIAPE sells TSP  for industrial use, domestically, and to
the manufacturers of mixed  fertilizers.41
Table  16.  Tunisian Triple Superphosphate Production, Exports, and
Inventories by  Company, 1971-73.
1971  1972  1973
----  1,000 metric tons
Production
SIAPE  262.0  245.0  255.0
NPK Fertilizer  162.0  169.0  160.0
Total  424.0  414.0  415.0
Domestic Consumption
SIAPE  35.2  /  26.6  28.0 2/
NPK Fertilizer  4.0
Total  39.2  26.6  28.0
Year-End Inventories
SIAPE  + 7.6  - 1.8  + 0.5
NPK Fertilizer  - 0.4  - 5.2
Total  + 7.2  - 7.0  +  0.5
Exportation
SIAPE  278.0  245.6  267.0
NPK Fertilizer  99.6  148.8  117.5
Total  377.6  394.4  384.5
1/  SIAPE  reports  domestic  sales  of  24.219
2/  Source:  SIAPE.
Source:  Ministry of  Plan.
metric tons.
STEC's  crude phosphate supplies arrive by rail from the mining
region of  Thala in the west central part  of  the country.  STEC is  the
only phosphate fertilizer company that  depends upon and uses crude
phosphate from this  area.  The sulfuric  acid used for phosphate fertilizer
production has been purchased from SIAPE since 1972.
In addition to NSP, STEC produced 4,500 metric tons of mixed fer-
tilizers  in  1973, a decrease of seven percent  over that  of  1972.  Mixed
fertilizer production by company  is listed  for the period 1971-73 in
Table  17.  STEC's  production capacity is reported to be  7,000 metric
tons.  According to the Ministry of  Plan, STEC in 1973  produced 37.5
percent of  the mixed fertilizers in Tunisia.
Society of Chemical Products  and Fertilizers
of Megrine  (SEPCM)
SEPCM is a private company affiliated with the French company
Potasse d'Alsace.  SEPCM's activities  consist of the importing  of
fertilizers,  the production of mixed fertilizers, and the sale of42
fertilizers and other chemical, agricultural inputs.  It  is  located at
Megrine  near  Tunis,  but  away  from  port  and  rail facilities.  In  1973,
it accounted for 40 percent of Tunisia's  mixed fertilizer  production
and approximately 50 percent of  all  fertilizer imports.  SEPCM's  share
of  the production of mixed fertilizers has  increased since 1971 relative
to  STEC, Table  17.
tons.
Its  annual production capacity is  7,000  metric
Table 17.  Mixed Fertilizer Production in Tunisia, 1971-73.
Company  1971  1972  1973
1,000  percent  1,000  percent  1,000  percent
metric  metric  metric
tons  tons  tons
STEC  5.5  58.5  4.1  44.6  4.5  37.5
SEPCM  3.0  31.9  4.0  43.5  4.8  40.0
STIPCE  0.9  9.6  1.1  12.0  2.7  22.5
TOTAL  9.4  9.2  12.0
Source:  Ministry of Plan.
Industrial Tunisian Society of  Chemical Products
and  Fertilizers  (STIPCE)
STIPCE is  a private company.  It  is engaged  in importing of  fer-
tilizers, mixing fertilizers, and the sale of  fertilizers and other
chemical, agricultural  inputs.  Its  plant is  located in the Megrine
near  that of  SEPCM.  STIPCE imported little,  if any, fertilizer in 1973.
It  purchased its nitrogen and potassium needs  for mixed fertilizer
production from SEPCM and STEC.  Its  share in  the production of mixed
fertilizers  increased from 9.6  percent  in 1971  to  22.5 percent in 1973.
Its  present annual capacity is 4,000 metric tons.
Import and Export Activities
Imports
Three companies  import the bulk of the chemical fertilizers:
SEPCM, STEC, and STIPCE.  The Office of  Cereals  imports fertilizer
gifts  (or those quantities  of fertilizers  sent under special credit
arrangements) to  the GOT and during shortage periods.  Small  imports
by other private companies,  such as  LaFarge, take place but are minimal
in comparison.  LaFarge,  the fifth largest importer, imported 200
metric  tonsof  12-12-17  in  1973.43
In 1973, ammonium nitrate represented approximately  95  percent
of all nitrogen  fertilizers imported, with ammonium sulfate,  ammonium
nitrate-lime, and urea accounting  for the balance.  Two kinds  of potassium
fertilizers were imported.  Potassium sulfate represented 97  percent  and
muriate of potash three percent.  Total imports  for  1961-73 are  listed
in  Table 18.
Table  18. Tunisian  Fertilizer  Imports,  1961-73.
Year  Nitrogen  Potassium  Other  TOTAL
Fertilizers  Fertilizers  Fertilizers
----------------  1,000 metric  tons ----------------
1961  12.8  2.5  1.5  16.8
1962  13.5  4.5  2.0  20.0
1963  26.3  5.1  3.1  34.5
1964  25.0  6.5  2.2  33.7
1965  16.5  1.8  0.1  18.4
1966  20.1  3.5  (0.1  23.7
1967  21.5  3.5  4.3  29.3
1968  28.4  3.4  0.1  31.8
1969  42.5  6.8  <0.1  49.4
1970  41.6  4.4  0.5  46.6
1971  74.5  6.4  1.8  82.7
1972  37.4  0.5  0.4  38.3
1973  56.9  7.3  0.3  64.5
Source:  Statistiques du Commerce Exterieur,  Institut Nationale
de  la Statistiques,  Republique  Tunisienne  (Annual Reports).
In 1973,  fertilizer import quotas were established for  STEC, SEPCM,
STIPCE,  and the Office of Cereals.  A Fertilizer Importer's  Syndicate 23/
proposes an import quota breakdown in the  Ministry of  National Economy
on  the basis of  total needs and historical market  shares.  The Ministry
then  incorporates  the syndicate's estimates  and an Office of  Cereals'
estimate 24/  into a quota scheme which covers  the needs estimates as
calculated by  the Ministry of Agriculture.  Import  licenses are  issued
annually for each importer's quota.  The countries of origin are
designated.  The Commercial  Division of the Ministry of  National Economy
is  in charge of overseeing the licensing and of regulating the  importation
of  fertilizers.
23/  Composed of major fertilizer  importing companies.
24/  The reason  for granting the Office of Cereals  a quota  is  not
clear,  as the quantity of  their  imports depends upon the tightness of  the
domestic market  and the occasional donation of fertilizer gifts  to the GOT.44
STEC and SEPCM account  for the  largest quota share of nitrogen
fertilizer, which  is  equally distributed between them.  SEPCM is  the
major  importer of  potassium fertilizer.
Increased dependency on nitrogen fertilizer  imports has posed
considerable strain on import distribution services.  Storage facilities
and conditions have not changed significantly since 1967 when 29,290
metric tons of nitrogen, potassium, and other  fertilizers were imported.
In 1973,  import storage capacity for  the  three companies involved in
importing nitrogen and potassium was  14,000 metric tons.  Imports in
1973 totaled 64,487 metric tons,  an  increase of 221  percent over  that
of  1967.
Nitrogen fertilizers represent the bulk of total  fertilizer  imports,
88.2 percent  in  1973  (Table 18).  Imports  of this nutrient have increased
dramatically since  1961,  but with considerable year-to-year variation.
Potassium fertilizers accounted for 11.3  percent of  1973 fertilizer
imports.  Sulfate  of potash is  the most popular  of the potassium fertilizers.
The level  of  imports has  increased since 1961,  but not at a steady rate.
STEC imports fertilizer through the port  of Sfax.  It has no
facilities at the port  of Tunis.  All fertilizer  imported by  Tunis
(La Goulette) much be transshipped by truck, which STEC claims  is more
expensive than transshipment by rail from Sfax.  STEC has  imported
nitrogen fertilizers,  principally from Greece and Bulgaria, and potassium
fertilizers from France.  In  1973, STEC imported 28,302 metric tons
of ammonium nitrate,  737.5 metric tons  of ammonium sulfate 20.5 percent,
and 2,925.4 metric tons  of  sulfate of potash 51  percent.  Their storage
capacity for  imports is  10,000 metric tons.
SEPCM imports  its fertilizer through the  port  at Tunis.  It  imports
principally from France where it  has contracts or affiliations with
four  companies.  In 1973,  it  imported approximately 30,000 metric tons
of ammonium nitrate and 4,000 metric tons of  potassium fertilizers.
Its storage capacity for  imports is  3,000 metric tons.
STIPCE also imports  fertilizer by the  port at Tunis.  It has
purchased  its  imports, primarily from an Italian company.  Its  storage
capacity is  estimated to be 1,000 metric tons  for  fertilizer imports.
The Office of Cereals'  imports of  fertilizer vary substantially
from year to year.  During the period September  15  through October 29,
1971,  it  imported 24,722 metric tons of  ammonium nitrate.  It  was stored
unprotected in the open and approximately 14,000 metric tons were  lost
due to rain.  After this calamity, the Office of Cereals was  informed
that  it would no longer be allowed to import fertilizer.  However,  in
1972,  it did import  a small quantity  (6,285 metric tons)  of lower con-
centrated forms of nitrogen fertilizers.  In July of  1972,  the  government
allowed the Office of Cereals a quota, due to  its importance  in the45
domestic distribution of  fertilizer  to cereal  farmers.  It  imported no
fertilizer in 1973.  In early 1974, as  a shortage of  ammonium nitrate
developed, it  imported 5,000 metric tons.
Historically, the Office of Cereals  has imported prior  to or during
peak demand periods,  i.e.,  September-October and January-February.  Lacking
storage facilities,  it  has carried out  this  practice so as  to minimize
storage needs.  This pattern of import timing is also a result of the
GOT's policy of relying on the  Office of Cereals  to cover wheat growers'
fertilizer needs during shortage  periods.  Under normal market  conditions,
the Office of Cereals  fulfills its  fertilizer needs through purchases
from SEPCM, STEC, and STIPCE.
Exports
The phosphate industry in  Tunisia is  export oriented.  In  1972,
phosphate fertilizer exports accounted for  28.8 percent of  the GOT's
total foreign exchange earnings, Table  19.  SIAPE and NPK fertilizer
in 1972 produced 414,000 metric tons  25/  of TSP.  Of  this  total,  95.3
percent or 394,400 metric tons were exported.  Italy and France typically
account  for approximately one-third of total  exports, Table 20.
Table  19. The Importance of the Phosphate Industry's Exports in
Relation to the Tunisian Balance of Payments,  1968, 1970,
and  1972.
1968  1970  1972
------  100,000 dinars  ------
Phosphate Exports
Hyperphosphates  0.3  0.2  0.2
Natural  Phosphates  14.0  16.9  19.4
TSP  10.1  11.5  12.5
Total  24.4  28.6  32.1
Tunisian Balance of  Payments
Value of Total  Exports  78.6  98.0  111.5
Value of Total Imports  120.0  153.0  161.0
Balance  - 45.6  - 59.0  - 52.5
Source:  Plan de Developpement Economique  et Social,
D'Etat au Plan et a  1'Economie Nationale,  1969-72.
Secretariat
Tunisia has a favorable competitive position in the European
phosphate market for two  reasons:  (1)  geographically,  the  location of
Tunisia is  attractive  for exports  to Europe in  terms of  freight costs
and  (2)  as  an associate member of  the European Economic  Community  (EEC),
25/  SIAPE had an inventory of  7,600 metric tons  at the end of 1971.46
it  has no  problem with import duties.  In  1970, the  GOT signed a prefer-
ential  trade agreement with the EEC, which has a five year duration.  For
other markets, the opening of the  Suez Canal  could have favorable effects.
In  1972 and  1973,  Tunisia exported TSP to  Indonesia, Burma, Pakistan,
and China  (1973).  In  1972,  12 percent of their exports went to Asia and
in 1973  (January-August), 14 percent.
Table 20.  Principal  Importers  of Tunisian Triple Superphosphate,  1971,
1972,  1973  (January-August).
1971  1972  1973
(Jan.-Aug.)
--------  1,000 metric tons------
Algeria  36.3  14.1  --
Brazil  2.0  29.6  35.3
Bulgaria  101.4  40.0  15.4
Burma  --  21.8  7.5
China  --  - 13.3
UE  Belgo-Luxembourg  26.9  35.1  4.2
USSR  --  10.4  3.0
Italy  60.3  61.2  39.5
France  79.1  85.4  26.7
Hungary  --  5.4  16.3
Sweden  22.9  28.3  4.4
Netherlands  12.0  18.7  39.2
Spain  12.8  9.0  5.6
Yugoslavia  16.0
Others  45.6  47.7  32.8
Total  415.3  406.6  243.0
Source:  Statistiques  du Commerce Exterieur, Institut Nationale
de la Statistiques,  Republique Tunisienne  (Annual Reports).
The favorable world prices  for TSP  in 1973 and 1974  created domestic
supply problems.  Domestic producers of  phosphate were reluctant  to  supply
the domestic market at  lower  internal  prices and the early signing of
export contracts  in November and December  for 1974, before  the domestic
needs were  firmly established by the Minis  try of Agriculture, led to a
tight domestic market  for TSP.  In  1973,  less than seven percent of the
TSP production was diverted to  domestic use.47
Prices, Taxes, and Subsidies
on Importers  and Manufacturers
Ammonium Nitrate
In 1970,  the GOT set  the controlled price of ammonium nitrate at
30.000 TD per metric ton.  This was  less than the existing domestic
price.  As  the controlled price was  below world prices  and the importer's
costs, the  government was  forced  to pay a subsidy  (about 7.000 TD per
metric ton)  in  1973.  26/  The subsidy was then based on purchase price
and distribution costs.  Under the subsidy program in 1973,  the importers
were allowed a profit margin of 0.825  TD, or approximately three percent
of  the CIF value  per metric ton.  At  the conclusion of  the  in-country
portion of this  study, the Ministry of  National Economy was endeavoring
to increase the margin to  five  percent.
An increase  in the importer's costs or  the world price will require
an  increase  in subsidy payments.  In  1973, the importer's per metric
ton cost  of  ammonium nitrate  (CIF value plus overhead and operating costs)
was approximately 37.000 TD.  In early  1974, the cost  rose  to 65.500 TD
and the  GOT predicted that by fall of  that year, the  costs would increase
to  90.000 TD.  Faced with a subsidy payment of 60.000 TD per metric ton,
the GOT then decided to  increase the controlled price  to 50.000 TD.
The revenue generated by the production tax on nitrogen imports
of eight percent was then considerably less than the GOT's  subsidy
payment.  In 1973,  the revenue generated by  the tax was  less  than 3.000 TD
per metric ton, as  opposed to  the subsidy  payment of  7.000 TD.  The
abolishment  of  the production  tax could have lowered the required subsidy
payment without a reduction in net cost to the government, as  the  tax
was merely handed back to  the suppliers as  a part of  the subsidy.
Two characteristics  of  the application of  the subsidy payment
scheme for  ammonium nitrate have tended to  reduce  its  effectiveness  in
expanding imports and use.  First, the subsidy payments  to  importers
are not paid until  the  importer sells the fertilizer.  Even  then,
tardiness  in  payment  is  not uncommon.  Second, there  is  uncertainty as
to  the amount of the subsidy and the costs  that will  be accepted in
calculating the subsidy.  Under  these circumstances, importers  are not
likely to  import more than they can be  assured of  selling at  the
controlled  price.
Normal  Superphosphate  (NSP)
Price fixing for NSP began in  1970, being  fixed at  the prevailing
market price  of  15.900 TD per metric  ton.  Consequently, the prevailing
margin for STEC,  the only NSP manufacturer in  the  country, was unaffected.
26/  Using the estimated average per metric ton cost  of  importing
fertilizer  for  1973.48
The controlled price prevailed through 1970-April 1973,  but STEC's  costs
of  production  increased.  Costs  increased for  labor,  crude phosphates,
sulfuric acid,  transport, and plastic bags.  Over the period  1968-1974,
the total  costs more than doubled, increasing from 13.600 TD to  28.325
TD. 27/  Thus,  profits disappeared as  costs  increased.
In 1973, STEC's  costs rose to a point where a subsidy was necessary
to cover all  costs.  The subsidy payment is considerably greater than
the revenue generated by the  17  percent production tax.  In February
1974,  the costs  of producing NSP were reportedly 27.500 TD per metric
ton.  28/  The tax revenue generated by the production of one metric ton
of NSP was  then approximately 4.000 TD, or 7.600 TD less than the subsidy
payment.  A continued increase in  STEC's costs of  production will require
increased subsidy  payments at  the  present controlled price or STEC will
incur  financial  losses.
Triple  Superphosphate  (TSP)
The production of  TSP is  not  subsidized by the GOT; however, its
price is controlled at  36.000 TD per metric ton.  The controlled price
has not increased since 1970, while the  costs of production have increased
to approximately 50.000 TD per metric ton.  Production costs have  in-
creased for reasons similar  to that for NSP.
While the domestic price has been held constant, the world market
price increased from 29.000 TD at  the end of 1972 to  48.000 TD in  1973, and
to 120.000 TD in March 1974.  In March  1974,  the world price was approximately
85.500 TD greater than the domestic wholesale price.  Obviously, the export
market  is  much more attractive  to the TSP manufacturers than the domestic
market.
The differences between the costs  of  production and the controlled
domestic price are possibly absorbed by SIAPE, the one firm which provided
the domestic market  in  1973,  through the  profits realized from export
sales.  This type of arrangement is  possible as  the GOT indirectly owns
82 percent of the  firm's  share capital.
Wholesaling and Retailing
Cooperatives, government offices and agencies,  independent retailers,
and fertilizer manufacturers are  involved in the distribution of  fertilizers
in Tunisia.  Not all  of the government  offices and agencies provide a
retail function.  Several provide services only, such as placing orders
with the wholesalers, providing credit, and,  in some cases, actual delivery
of fertilizer.
27/  Ministry of Agriculture; STEC.
28/  Ministry of Agriculture.49
The Wholesale Market
The wholesale market  is  primarily controlled by the  few fertilizer
manufacturers and importers.  The  three fertilizer manufacturers control
over  99 percent  of the wholesale market and approximately 21  percent of
the retail market.  STEC  is  the principle wholesaler in Tunisia.  In  1973,
it sold 92,697 metric tons  of  fertilizer for use  in the agricultural
sector.  STEC's  fertilizer sales, by kind, for  the period 1969-73 are
listed in Table 21.  Approximately 78.6 percent of  these sales were
sold wholesale.  STEC maintains  distribution outlets  in Tunis  (Djebel
Jelloud) and Sfax.  At these outlets,  it  sells  both fertilizers and other
chemical,  agricultural  inputs.  Fertilizer is  its  principle sales  item.
In 1973,  20-25  percent of STEC's  total sales were transacted through the
Sfax outlet.  These sales were primarily of  imported fertilizers  and TSP.
Most of these sales were shipped to  the north central wheat  growing areas.
Table  21.  STEC's Fertilizer Sales by Kind, 1969-1973.
Fertilizer Kind  1969  1970  1971  1972  1973
S---1,000 metric tons--------
Ammonium Nitrate  10.9  19.5  26.1  10.5  29.1
NSP  30.0  31.9  30.0  38.2  35.2
TSP  4.2  6.2  6.1  25.1  24.4
Potassium Sulfate  0.4  0.7  0.9  1.4  1.1
Muriate of Potash  0.4  0.6  0.4  0.1
Ammonium Sulfate  0.1  0.1  0.3  0.4  0.4
Limestone  0.2  0.1  0.2  0.2  0.2
Urea  --  0.2
Mixtures  3.3  6.2  5.3  4.3  4.2
Total  49.4  65.7  69.2  80.4  94.6 1/
1/  STEC's  sales  to customers other than SEPCM and STIPCE as  reported
in year-end totals  are 92.7 metric tons.
Source:  STEC.
Since 1969, STEC's  total  fertilizer sales have increased 91.5 percent.
Increased TSP sales account  for about half  of  the  increase.  The TSP sales
increase is  due primarily to  SIAPE's decision in 1972 to grant  STEC the
exclusive right to wholesale its  product on the domestic market.  The
balance of the  increased sales  is  ammonium nitrate and NSP.  NSP, TSP,
and ammonium nitrate in  1973 represented 93.8 percent of the total  fertilizer
sales.
STEC markets  fertilizer throughout the entire country.  A  breakdown
of  its sales  by customers or  type  of  customer is  listed below:
Independent retailers  31.0 percent
Office of Cereals  25.0  "50
Farmers and miscellaneous  final
customers  21.3 percent
Central Cooperative of Cereal  Crops  10.6  "
Central Cooperative  of Wheat  6.0  "
Other cooperative retailers  6.1  "
100.0 percent
SEPCM and STIPCE, in  addition to  fertilizer production, are engaged
in wholesaling and retailing.  In 1973,  they sold approximately 40,000
metric tons  of fertilizer.  Their shares  of the wholesale retail market
were 28.0 and 2.0 percent, respectively.  Their retail sales  outlets are
located at  their plants on the outskirts  of Tunis.  Both companies sell
fertilizer and other chemical agricultural inputs.  Chemical input sales,
other than fertilizer, accounted for 60 percent of the total sales of
STIPCE in  1973.
Neither SEPCM or  STIPCE are  located on rail  lines;  thus,  their
customers  are obliged to use  the more expensive truck transport system.
This  limits  the market area for these two wholesalers mainly to the
gouvernorats  of Bizerte, Nebeul, and Tunis.
Operating Practices of Wholesalers
The only physical distribution function performed by the three
wholesalers  is  storage.  No deliveries are made to consumers, although
SIAPE does pay for  rail transport of  TSP to retailers.  The companies
have been frequently criticized by the GOT for  not carrying adequate
inventories prior to peak demand periods.
The credit  programs of the three wholesalers are similar.  Seasonal
orders can be placed prior to fertilization periods and customers can
pick up partial  or entire orders  as needed.  Customers have a 60-90 day
period to  pay for  their purchases.  If the repayment period of a customer
exceeds this,  then interest is charged at  the national bank rate.
The merchandising function is  minimal.  The companies do provide
technical assistance to  farmers  as  to kinds of  fertilizer to use and
application rates.  All fertilizer is  sold  in 50 kilogram bags.
Only limited competition exists  in the fertilizer wholesale markets.
Rebates  and off-season discounts have been used by at  least one major
wholesaler.  After the price control program was established in  1970,
rebates on nitrogen and phosphate fertilizers were discontinued.  At least
one wholesaler in  January of 1972 used a rebate  (0.100 TD per quintal) in
the sale  of mixed fertilizers  to maintain a favorable price position with
that of its  competitors.
An out-of-season discount price was offered by STEC in 1972  in an
effort to alter the seasonality of its  sales.  Farmers and retailers did51
not  take advantage of it.  While the offering of out-of-season prices
appears to  have little  competitive value, the  government has discussed
the need for spreading out  fertilizer purchasing  and movements to  ease
the burden on the distribution system.  STEC's experience raises  a
question on how it  should be done  or what  level  of discount  is needed.
Because  of  government price fixing for phosphates  and nitrogen,
price competition has been eliminated at the wholesale level.  Annually,
the  commodity offices  and organizations solicit offers of supplies  from
the wholesalers.  Since  the offer price of  wholesalers cannot  fall below
the  legal wholesale price,  the nature of the competition appears  to be
based on the ability of any one particular wholesaler  to supply  the
desired  quantity  at  the  desired  time.
The Retail Market
There are approximately 280 fertilizer retail  outlets  in Tunisia.
Four are  the retail outlets  of  STEC, SEPCM, and STIPCE, the fertilizer
wholesalers.  The remaining 276 are outlets  of the cereal  organizations,
cooperatives, and independent retailers.  The retail outlets are  located
primarily  in the north  (233) and  in the garden spot areas of the  central
and southern regions.  The Office of Cereals, CCGC, and COCEBLE  (cereal
organizations) dominate the market  in  the  gouvernorats  of Beja, Bizerte,
Jendouba,  Le Kef, and Tunis Sud, the  principal  cereal  producing areas.
Independent and cooperative retail  outlets are dominant  in the  gouvernorats
of Nebeul, Tunis,  and in Bizerte, particularly eastern Bizerte.  These
seven gouvernorats accounted  for over  95  percent of fertilizer retail sales
in  1973.  The  following describes the operation of the various  types of
agencies  involved in  retail distribution of fertilizers.
Government Offices and Agencies
The Office  of Cereals' main activities  are directed toward the
wheat sector.  They consist of  raising the  level of production, purchasing,
selling, exporting, and  importing of wheat.  It  is  also involved  in other
diverse activities, such as  providing seed potatoes to farmers  and the
production and sale of  livestock feeds.  In 1973,  it  operated 133 centers
located in  rural  trading centers  throughout the country.  These centers
distributed agricultural inputs  and offered technical advice to cereal
farmers.
All  of  the  133 centers are potential  fertilizer distribution points;
however, fertilizer was  only distributed at  84 centers  in  1973.  Many of
the  centers  are located in  areas where cereal  production is  of minor
importance.  The heaviest concentration of centers  selling fertilizer was
in the gouvernorats of Beja  (13)  and Le Kef  (16).  Office of  Cereals'
centers  are the principle  distributors of  fertilizer in  the gouvernorats
of Beja, Le Kef,  Sousse, Gafsa, Kasserine, and Kairouan.  In each of  these52
gouvernorats, their market share exceeds  50 percent.  In Gafsa, Kasserine,
and Kairouan, they are the sole distributor of  fertilizers, Table 22.
The Office of Cereals  sold 34,130.3 metric tons  of  fertilizer in
1973.  Its  sales  represented 25.4 percent of all retail sales  in Tunisia.
It  is estimated on the basis  of  the survey results that 42,420
farmers purchased fertilizer from the  Office of Cereals'centers  in  1973.
The majority of  these farmers operated farms of 25-50 hectares.  In  1973,
79.3  percent of their purchases were applied on cereal crops  (74.6 percent
on wheat),  16.1 percent  on garden crops,  and 4.6 percent on tree crops.
Though the Office of Cereals  sells  fertilizers principally to cereal
farmers, it supplies other types  of  farmers.  In 1973,  it reached an
agreement with the Office of  Development  of the Medjerda Valley (OMVVM)
to  supply its members.  In the  same year, the Office of Oils  (ONH), recog-
nizing the operating and  locational advantages of  the Office of Cereals
centers, asked and received permission to use  the Office of Cereals centers
to  obtain fertilizer for  its  olive growers.  The Office of Cereals also
sells  to cooperative production units and private farmers  other than those
mentioned above.
The centers have limited fertilizer  storage capacity and facilities.
Of the  18 centers sampled in the retail  survey,  11 had storage difficulties.
Fertilizer  is  frequently stored outside  and must be moved from other centers
as  shortages develop.
Office of Cereals' centers  are located at or near rail  lines.  In
1973,  they received approximately 70 percent  of their shipments  by rail.
The Office of Cereals possesses  a truck depot  in  Tunis;  however, few,
if  any, of its  centers have a truck at their permanent disposal.
The centers do not deliver fertilizer to farmers.  Approximately
74  percent of  its  customers in 1973 transported their purchases by truck
or tractor and wagon;  the balance used animal traction.  The average
service area for each center is  a radius  of 28.6 kilometers.
Fertilizer distribution of the Office of Cereals is  on a nonprofit
basis.  Quantity and off-season purchase discounts  are not offered.  Credit
is  provided to cereal  farmers only.  The quantity of fertilizer that a
farmer is permitted to  purchase is based upon the number of hectares he
has sown to cereals.  The payment  policy is  25  percent  cash at purchase,
with the  balance paid immediately after harvest in  cash or kind.  A three
percent annual  interest rate is  applied to  the balance.
The function of the Office of Development of the Medjerda Valley
(OMVVM)  in fertilizer distribution is  not  limited to placing orders  for
farmers under  its direction.  Until the 1972-73 crop season, OMVVM distributed
fertilizer.  This distribution proved to be costly and in 1973-74, OMVVM
requested the Office of Cereals  to  allow OMVVM's members to purchase4-  I  CO
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fertilizer at their  centers.  OMVVM's present practice is  to place  its
order with the Office of  Cereals  in July for  the winter season beginning
in  September and in January for  the summer season beginning  in March.
OMVVM's members who own less  than six hectares of  land are eligible
for  credit from OMVVM to  purchase fertilizer.  The  farmers  pick up order
forms  from OMVVM after they have made a 10 percent down payment.  The
order forms are presented at  the Office of Cereals'  centers to  qualify
their  purchases.  Repayment of the  credit takes  place in either May or
December, depending upon the season for which the fertilizer was  purchased.
The Office of Oils  (ONH) is  in control  of essentially all  olive oil
sales  in the domestic  (wholesale)  and  foreign markets.  It  also imports
oil and oilseeds and blends  imported oils with domestically produced
olive oil  for domestic sales.
In 1972, ONH, along with FAO and SIDA,  29/ organized a nitrogen
fertilizer program to expand olive production.  The goal of this  program
was  to bring about the regular fertilization of 5,000,000 olive trees
in Tunisia within five years.  Under optimal rainfall conditions,  this
program will require in  its  fifth year 15,000 metric tons of  ammonium
nitrate 33.5  percent  (three kg/tree).  In  1972-73, the program utilized
between 5,000-5,500 metric tons.  For the 1973-74 period,  their needs
were estimated to be 12,000 metric tons.  By March of  1974,  they had
purchased 3,736 metric tons  from STEC.  They had placed an order of
10,000 metric tons with STEC but,  due  to domestic fertilizer shortages,
STEC was unable to  comply.  During the  period 1972-73, the ONH fertilizer
policy was  to place  an order with STEC and then let  farmers  pick up their
own supplies.  In  1973-74, the ONH requested the Office of Cereals  to
aid them in their distribution in  the  same manner as  for OMVVM.
The ONH has  its  own fertilizer subsidy scheme for olive farmers.
If a farmer  pays  for his  fertilizer upon purchasing, he receives a 15
percent reduction.  If he receives  credit and repayment takes place
immediately after harvest, he receives a 10  percent reduction.  The
base price  for these reductions  is the wholesale price  in Tunis.  The
actual  subsidy  is higher  than stated, as a farmer would normally have
to pay the retail price in Tunis  (30.000 dinars) plus  transport and
handling costs.  Credit is provided to  farmers and repayment is  in cash.
The Office of Wine  (OV) has a  monopoly on the domestic  (wholesale)
and  foreign sale of wine.  It  has the  power  to delegate the above activities
to others,  including cooperatives and private concerns.  Some grape farmers
sell directly to the Office.  The remainder belong to the Central Cooperative
29/  Food and Agricultural Organization and the Swedish International
Development Agency.55
Union of Grape Growers and sell their wine  grapes  to private dealers.
OV estimates that  their farmers account  for approximately 10 percent  of
the wine grapes  grown in Tunisia.
OV orders  fertilizer for  its member farmers from the  fertilizer
producers.  Members pay the wholesale price for fertilizers.  OV began
a credit program for  fertilizer in  1973-74.  Credit  is available from
OV to  the  growers.  Repayment is  in kind after harvest.
The Interprofessional Group of Citrus and Fruits  (GIAF) is  currently
involved in a pilot  fertilization program with 150 citrus  and fruit growers.
The program is  an extension activity with the objective  of  introducing
regular fertilization practices  to  the sector.  Under the program, the
150 growers  receive credit  for  their fertilizer purchases over a four
year period.
In November  1973, GIAF asked the Minister of Agriculture to  sub-
sidize the use of  potassium fertilizers.  It  is  concerned about effects
of continuing price  increases on citrus and  fruit growers.
Cooperatives
The Central Cooperative of Cereal Crops  (CCGC) is a marketing
cooperative.  The Office of Cereals has  granted it  the privilege of
purchasing and storing  cereals.  In addition, the  CCGC offers  to members
technical advice, the  sale of agricultural  inputs, and  production credit.
All  of  CCGC's centers  are  located  in the  cereal  growing areas of
the north.  In  1973,  11  of  its  32 centers distributed fertilizer.  CCGC's
market share  of retail  sales on a gouvernorat basis ranges  from 24.7 percent
in Bizerte to  2.1  percent  in Nebeul, Table 22.  Average sales  for  the 11
centers was  1,184.6 metric tons  in  1973.  Total sales were 13,030.2 metric
tons.  This  sale volume represented 9.7 percent of total  retail sales  in
Tunisia.  Generally, CCGC's  centers do not experience a storage area shortage
for  their  fertilizer  stocks.
All of CCGC's  centers are  located at or near rail lines.  In  1973,
approximately 31  percent of  its  center's wholesale purchases were received
via rail transport.  The remainder was transported by truck, either trucks
owned by CCGC or  the semi-governmental  Regional Transport Society  (SRT).
The average market area radius  of  these centers was  26 kilometers.
Fertilizer  is  seldom delivered  to  farmers.  Producers  generally transport
fertilizer from retail  outlet to their  farms.  It  is  estimated that  78
percent  of the  farmers use  trucks or tractors and wagons  to pick up  their
supplies.
Approximately 2,300 farmers purchased fertilizer from CCGC in  1973.
Purchases are applied mostly on cereal  crops.  In  1973,  90 percent  of  its56
sales  were applied on  cereal crops  (77.9 percent  on wheat),  8.8 percent
on garden crops, and  1.2  percent on  tree  crops.
CCGC offers no price discounts.  Any farmer can purchase  fertilizer
at  its centers  at  cost.  Cereal  farmers  or members can purchase on credit
at a few select centers.  Credit  is  advanced until August.  Repayment  is
in cash and can be extended until after harvest.  No  interest rate  is
charged.
The Central Wheat Cooperative  (COCEBLE), whose management comes  under
governmental control, is  similar to CCGC  in functions,  activities, and
retail  characteristics.  In 1973,  11  of  its 17  centers distributed fer-
tilizers.  Most  of its centers  are located in  the cereal  growing areas
of the northern region.  Its market  share of  retail sales within gouver-
norats varies from 36.3 percent  in Tunis  Sud to 9.7 percent  in Bizerte,
Table 22.  COCEBLE's  fertilizer sales  in  1973 totaled 11,393.5 metric
tons.  The average sales per retail  center were 1,035.8 metric tons.
Its sales  represented 8.5  percent of all retail sales  in Tunisia.
COCEBLE's centers  are located at  or near rail  lines.  However,
only 6.3  percent of its  centers' purchases were received via rail.  The
remainder was shipped  in  trucks owned by COCEBLE or by SRT.
COCEBLE operates  on a nonprofit basis.  It offers no  price discounts
nor does  it deliver fertilizer to its  customers.  Its  credit program re-
quires a down payment of 33  1/3 percent at purchase, with the balance
due after harvest  in either cash or kind.  A two to  three percent interest
rate  is  charged  on  the  outstanding  balance.
The Central Cooperative Union of Grape Growers  (UCCV) is  involved
in wine grape purchasing, wine production, sales, and exportation.
Its members  own approximately 90 percent of the area planted in wine
grapes  in Tunisia.
UCCV places  fertilizer orders with STEC for its members.  In  1973,
UCCV members purchased 1,516.3 metric tons  of fertilizer from STEC
(647.3 metric tons  of TSP and 359.0 metric tons of potassium sulfate).
When growers need supplies, they obtain authorization from UCCV and from
the wholesaler and pick up their supplies individually.  Credit is
available from UCCV to the growers who purchase their fertilizer  at the
wholesale price.  Repayment  is  in kind after harvest.
Other  Cooperatives
Other types of cooperatives operated 42 retail outlets in 1973
which retailed  fertilizers.  These cooperatives  distribute agricultural
inputs  to farmers, provide some technical advice and assistance, and
in some instances, purchase, process,  store, and sell farm commodities
in domestic and/or foreign markets.  They are quite diverse with respect57
to  sales  to noncooperative members, fertilizer pricing policies,  and the
extent of  government intervention.
These cooperatives have  in common  the practice of  retailing fer-
tilizers  at  prices competitive with independent retailers.  In 1973,  they
sold 8,759 metric tons  (6.5  percent of total retail sales) of fertilizer,
averaging 186 metric tons  per outlet.  The heaviest concentration of  these
outlets  is  in  the gouvernorats of  Nebeul  (16)  and Bizerte  (9).  Their
market share of retail  sales within gouvernorats  is not  large, ranging
from 20.6 percent in Nebeul to  2.2 percent  in Gabes.  The survey indicates
that sales of these cooperatives  have been increasing since 1971.  Sales
in 1972 were 27.3 percent higher than  in  1971, and  1973 sales were 9.5
percent  higher  than  in  1972.
Seven of  this type of cooperative were interviewed.  Only one of
the seven offered price discounts.  Its discounts were on a volume dis-
count.  Credit was  offered by  six with two requiring repayment in kind.
The average storage capacity of these outlets  is  70.1  metric tons.
Insufficient storage capacity was  reported as a problem by  three.
Located principally in the garden crop regions,  their distribution
areas averaged  14.1 kilometers  in radius.  In 1973, an estimated 27,900
farmers purchased fertilizer at  these  outlets.  Most of the customers
possessed five hectares or less  of  land.  The majority of  them were small
farmers,  76.6 percent of whom used animal traction to  transport their
fertilizer purchases.  Approximately 61.8 percent of  total  sales were
used on garden crops,  27.3 percent on tree crops,  and 9.4 percent on
wheat.
Independents
There are 128  private individuals and companies  performing the
retail function in the  fertilizer market  in Tunisia.  In 1973, they sold
38,843.6 metric tons of  fertilizer.  Their share  of the Tunisian  retail
market was  28.9 percent.  Most of  these outlets  are located in  the
gouvernorats of  Nebeul  (53),  Bizerte  (35),  and Tunis  (18).  Their shares
of retail sales were also greatest in  those gouvernorats - Nebeul  (69.9
percent),  Tunis  (64.3 percent),  and Gabes  (49.5 percent).  Less  than 1.0
percent of their outlets are  located in the cereal  production areas of
Beja, Jendouba, Le Kef,  and Tunis Sud, Table 22.  Fifteen  independents
were interviewed for  this  study.
Sales volume of  the independents was generally small, with approx-
imately  70 percent retailing  175 metric tons or less  in  1973.  Only eight
of the 127 retailers had sales in  excess of 550 metric tons, with the
largest recording a sales volume of 6,688 metric tons.  These eight retailers
accounted for  close  to 50 percent  of  all sales  for this retail  grouping.
On the average, each outlet serves  an area with a radius of 10.6 kilometers.58
In  the  garden spot  areas, their  fertilizer sales  typically represent a
high proportion of  total merchandise sales.  They sell only  fertilizer
or  small volumes  of other products,  such  as  foodstuffs, machinery parts,
gasoline, etc.  In the cereal  production regions,  the retailers are more
diversified.  Fertilizer sales represent a small  proportion of their
total sales as  they are  involved in the selling  of automotive parts,
hardware, and foodstuffs.
Most  of these retailers  are located away from rail  lines.  Only
three of  the  15  independent retailers  interviewed made use of the rail
system in shipping fertilizer from factory outlets to their stores.
Six owned trucks.  Of those  interviewed, three reported periodic
difficulties in procuring transport services.
The independent retailers serve principally the garden crop sector.
In  1973,  60.2 percent of its  sales was  used on garden crops,  20.7 percent
on wheat, and 17.7 percent  on tree crops.  In 1973,  approximately 21,700
farmers purchased fertilizers from independent retailers.  Most of  the
farmers farmed five hectares or  less.  Approximately 86.8 percent of their
customers transported their purchases by the means of animal traction.
Only one independent delivered fertilizer to its customers.
Independent retailers offered a number of  services to  customers.
Ten of the 15 provided credit, two of which permitted repayment in kind.
Quantity discounts were offered by three retailers.  Most of the retailers
indicated they offer technical advice to  their customers.
Total sales for  this retailer group have increased since 1971.  If
the  largest volume retailer is  omitted, their 1972 sales  increased 24.6
percent over 1971,  and 1973 sales  increased 5.2 percent over 1972.  With
the  largest volume retailer  included, sales for  1973 declined 1.3 percent
over those of  1972.  Although sales have expanded for most independent
retailers,  there  is no apparent storage facility shortage  for  this retailer
group.  The average storage capacity is  87.2 metric tons.
Prices and Margins  in the Retail Market for  Fertilizer
Prices and  Price Variation
Officially, there  is  a fixed retail  price for nitrogen, NSP, and
TSP.  These are fixed at 30.000 TD, 15.900 TD, and 36.000 TD per metric
ton, repsectively.  But the  prices  are fixed f.o.b. Tunis.  Retailers
who buy  from wholesalers are allowed to add costs of transport and associated
handling.  There are no schedules  for  these costs,  so that the retailers
actually have considerable latitude  in pricing.
An  analysis  of  retail  prices,
that price variation between regions
transport and handling differential.
as  reported for this study, revealed
was  not  always  explainable  by  a
In the  gouvernorats of  Nebeul and59
Bizerte, retail prices show  little relationship to distance from Tunis,
Table 23.  In  fact,  for NSP in March 1974, a price of 18.000 TD was most
commonly reported regardless of distance from Tunis.
A regression analysis was conducted to determine what explained
the price patterns  in Tunisia, other than the transport  and associated
handling cost  differentials.  Price was used as  the  dependent variable.
The  independent variables were:  sales  volume, number of retailers  in a
market area, size of market area, market share, number of  customers, the
means of transport used by the majority of a retailer's  customers  (a proxy
for  the type  of  customers serviced by a retailer),  the relative importance
of  fertilizer sales volume to a retailer's  total sales, and various dummy
variables such as  credit policies, price discounts, and the presence of
centers of the  cereal organizations in a market area.
The statistical results were unsatisfactory.  This may have been
due  in  part  to  the lack of  response or the poor data that was obtained
on transport  and handling costs  for the individual retailers.  Even those
who did respond may vary the mode of transport used in receiving their
shipments depending upon circumstances.  For  instance,  if a retailer
urgently needed supplies, he would use truck transport rather  than rail
(assuming the rail option was open to him).  If the  SRT transport services
were not available, he may have rented the  services of a privately owned
truck.  A few retailers owned their own trucks and, in  one instance, a
retailer occasionally used his own car  for  purchases in Tunis.
Price variation was most strongly associated with the level of
retail outlet concentration.  Prices  tended to be  low and more uniform
in areas where retailer concentration was heavy.  The presence of a
cereal center also appeared to  influence the prices of  independent  and
cooperative retailers,  especially if  there were several of  the  latter
in a town.  The highest prices were generally  in the  cereal areas where
only one independent retailer coexisted with the cereal centers.
The amount by which independents'  prices exceeded the Office of
Cereals' price appeared to be  influenced by the number of competitive
independents  or cooperatives  in  the area.  Table 24 lists the prices
of independent retailers and Office of Cereals'  centers  in the towns  of
Teboursouk (Beja), Le Kef  (Le Kef),  Jendouba  (Jendouba), Korba  (Nebeul),
and Mateur (Bizerte).  It  shows  that  in Teboursouk and Le Kef, with  one
independent each, the differentials  in price for ammonium nitrate were
7.000 TD and 3.790 TD, respectively, above the Office of  Cereals centers'
prices.  In the  Korba area where there are seven independent and cooperative
retailers, one independent's  price of ammonium nitrate was  less  than the
Office of Cereals'  price.
The survey did reveal that  the majority of the private and cooperative
retailers were charging prices  lower than the  controlled ammonium nitrate
price;  all  but one were charging more for NSP, and  five out of  13 had
retail prices for TSP that exceeded the control  price after our adjustmentst~  l  .- - r4-  '4  r-  a'  ON.  \ONa  a  .O(  0'1
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for  transport and associated handling  costs.  Since there was no  fixed
fee schedule  for transport and handling, the fixed retail price was less
than binding.
Retail Margins
The government's  price control  policy has  established legal retail
margins that are to include the retailer's overhead and variable costs
(other than transport and associated handling),  as well as  a profit.  This
margin is  the difference between the  fixed wholesale price and the fixed
retail price  f.o.b. Tunis.  These margins are 0.300 TD for NSP and  1.500 TD
for TSP and ammonium nitrate.  As  a percentage of wholesale price, the NSP
margin is  1.9 percent, TSP - 4.3 percent, and ammonium nitrate - 5.3 percent.
Throughout the  country, the  independent's and cooperative's average
retail margin on all fertilizer sales fall within the  range of  2.4 - 6.1
percent  of the wholesale price Tunis,  Table 25.  On the average, the
independent retailer's margins are higher than the cooperative's.  Margins
of the  Office of Cereals'  centers are lowest, Table 25.  The difference
between average margins of the  independents and the Office of Cereals
(nonprofit margin) gives some perspective of the  profitability of  fertilizer
sales  for  the  independents. 30/  The results of  this calculation reveal
that the independent's  profit on NSP sales  is  3.5 percent  of wholesale
price and on ammonium nitrate  sales,  2.6 percent of the wholesale price.
Geographically, the independent retailer's margins are the  lowest
in Nebeul and the highest  in  Beja and Le Kef.  Generally, the independent
retailers  in the major garden spot areas  (Bizerte and Nebeul) have the
lowest margins, while in the major cereal areas,  their margins are con-
siderably higher.
Shortages of Fertilizer  at Retail
There is  some evidence  that fertilizer shortages are occurring at
the retail  level  of the market.  First, the  field survey found that  the
majority number of  independent retailers interviewed in the garden spot
areas experienced difficulty during 1973 and in early 1974  in  filling
their orders  at  the wholesale level.  Of the independent retailers inter-
viewed,  11  out of 15  reported such difficulties.  However, only five
actually depleted their stocks  of ammonium nitrate and they were  located
in three different gouvernorats.  In  those towns where stocks of a retailer
had been depleted, other retailers usually had stocks on hand.
The  levels of retailer margins  indicate that shortages of fertilizer
are not widespread or continual.  For example, the average independent
retailer margin is  1.298 TD for ammonium nitrate, which is  lower than
30/  The  perspective is  a rough approximation.  The Office of Cereals'





































































































































































the  legally allowed margin of  1.500 TD.  If there were general shortages
of ammonium nitrate throughout Tunisia, one would not expect the average
margin to be  below the  legal minimums.  In fact, the expectation is
greater so that retailers would charge the controlled price  (retail
price plus  transport and handling costs) and obtain the legal margin.
If  prices are not closely regulated by the GOT, margins may exceed the
legal amount as  retailers set their price at a  higher market equilibrium
level during shortage periods.
While shortages do exist  in the fertilizer market,  the more severe
shortages  are typically for nitrogen fertilizers  in the  cereal  growing
areas.  In these areas,  the  farmers  are almost exclusively dependent
upon the cereal organizations  for  their supplies.  Only two out of  the
17 Office of  Cereals' centers  interviewed claimed to have no  problems
in procuring fertilizer supplies, while seven experienced occasional
depletion in stocks of  ammonium nitrate.  The higher retail margins
for  independents  in these areas may be a reflection of these shortages.
For example, the single  independent retailers  in  the towns of Le Kef and
Teboursouk had retail margins of 4.347 TD and  7.700 TD, respectively,
for ammonium nitrate.  These margins were 3.845 TD and  6.920 TD, respec-
tively, greater than the Office of Cereals' nonprofit margins in the
same towns.  They are also considerably higher than the average independent
retailer's margin of ammonium nitrate in Nebeul, which was 0.668 TD.
Transport Cost, Methods, and Problems
The Transportation System
The transport network in  Tunisia is  well developed.  Movements
of goods within the interior have the alternative of moving by rail
or  truck.  The rail  network, which is controlled by  the Tunisian National
Society of Railroads  (SNCFT), consists  of  close  to  2,000 kilometers  of
track.  The National Society  of Transport, a semi-governmental agency
with approximately  11  centers  throughout the country, provides  truck
transport services  in each gouvernorat.  Other transport services  are
available through private individuals who own trucks.  Many of  these
services are concentrated in  the gouvernorats near Tunis.
Rail Transport - About 40 percent of wholesale fertilizer shipments
move by rail.  Rail  transport in  Tunisia is  handicapped to some extent
because of the existence of two gauges of rail.  The  southern and central
regions of the country account  for about  two-thirds of the rail  line,
which is  of narrow gauge.  The wide and narrow gauge track junction is
located in Tunis.  Here, merchandise must be transshipped if shipments
originating in either are to be moved to  the other.  The major wheat growing
area of the country  lie  in both railroad regions.  The two major garden
crop areas of Bizerte and Nebeul are basically isolated from the rail
network, Figure 10.65
Km.
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Figure 10.  Rail Transport System in Tunisia.
Source:  Paolo Mottura, The Banking System of  Tunisia - 1956-1970,
Casea Di Risparmio Delle Provincie Lombarde, Milan, 1972.
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STEC  is  the only fertilizer wholesaler that  is located on  the rail
line;  approximately two-thirds of  its fertilizer shipments move by rail
to  retailers or  consumers.  The other two major producing companies  (SEPCM
and STIPCE) move most of  their sales  by truck.
In 1972 and 1973,  51.8 percent and 53.9 percent, respectively, of
the fertilizer rail shipments were to  the Cereal Organization's centers.
The balance was shipped to  independent and cooperative retailers,  state
farms, cooperative production units,  or individual farmers, Table 26.
It  should be noted that  the Cereal  Organizations order fertilizer for
and sell fertilizer to the  state farms and cooperative  production units
in the  interior.  A good share of these sales move by rail directly to
the purchaser.
Truck Transport  - In  1973,  approximately 60 percent of all fertilizer
was transported by truck into the  interior.  Truck transport accounted  for
33 percent of  the shipments  from STEC and close  to  100 percent from SEPCM
and STIPCE.  The Office of Cereals'  centers received approximately 30 per-
cent of  their  fertilizer by truck, CCGC  - 70 percent, and COCEBLE more
than 90  percent.  Independent retailers are highly dependent upon truck
transport.  STEC officials report that  close to  90  percent of their
fertilizer  sales to  independent retailers in Tunis are  picked up by trucks.
Transport Rates
Cost of transporting fertilizer  is  based upon official rates  for
SNCFT and SRT.  The rate schedules were adjusted in early  1974 to reflect
increasing transportation costs.  Neither the old nor the new truck
schedules offer preferential rates for fertilizer since fertilizer is
classified as  "general merchandise."  The rail rate schedule is classified
by type of merchandise transported, and fertilizer  is  subject  to a lower
rate than some merchandise.
Under the  old rail rate structure, fertilizer shipments of  less
than five metric tons moved at  one rate and shipments of five metric tons
and greater at another rate, Table 27  and Figure  11.  The new structure
established decreasing rates at  ton intervals of 4, 6, 8,  10,  12,  16,  and
20 or more.  Overall, rail transport rates were increased for all quantities
and distances, except those of 20 metric tons and greater, for distances
over 100 kilometers  (with a few exceptions).  Shipments in the  latter
category now move at a lower cost.  Rail rate increases were the greatest
for  four to  six metric tons  shipments.  In general, rates were substantially
increased for  small volume shipments and short distance rates were increased
more than long distance rates, Table 27.
The new truck transport rate legislation was effective  in February
1974.  The old rate structure dated from December 1951.  Under the old
legislation, the structure was set up for 0-3, 3-7,  and greater than seven
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Table  27. Changes  in Rail Transport Rates  from 1973  to 1974
by Volume and Distance.
SMetric  Tons
KilometersM  c  5  10  15  20
---  percent change  ----
34  166  33  25  10
76  148  24  16  2
105  136  18  11  - 3
125  134  17  10  - 4
149  132  16  9  - 4
170  129  15  8  - 6
202  133  16  9  - 4
248  129  15  8  - 6
278  124  12  5  - 8
306  125  12  6  - 8
Source:  Office of  Cereals.
5,  5-10,  and  greater  than  10  metric  tons  shipments.  Only  those  shipments
of  10  metric  tons  or  less  and  traveling  less  than  150  kilometers  travel
at  a  higher  cost.  Rate  increases  diminished  as  the  distance  of  shipment
approaches  150  kilometers.  Increases  were  greatest  for  those  shipments
of  5-10  metric  tons  moving  within  a  0-20  kilometer  range,  Table  28.
Table  28. Changes  in Truck Transport Rates  from 1973  to 1974  by
Volume and Distance.
Metric Tons
Kilometers  •  5  10  15  20
---  percent  change  ----
10  127  209  147  147
25  121  204  63  63
50  75  78  42  42
75  17  56  22  22
100  8  44  11  11
150  0  0  0  0
Source:  Lois et Reglements, Journal Officiel de  la Republique
Tunisienne,  117
e  Annee - No  13,  Tunis, mardi 19  fevrier 1974.
Under both the new and old rate schedules,  truck transport costs
are higher  than rail rates.  The new rate schedule increased truck rates
more than rail rates  in both absolute and percentage terms,  see Figure 11
and Tables  27 and 28.70
Transport Costs  and Their Impact on Fertilizer Movements
The new transport rate structure increased fertilizer prices  in
those areas within 100 kilometers of wholesale outlets and elsewhere in
Tunisia where a retailer  outlet  is  not serviced by rail.  The rate
increases bear hardest on the private retail sector as  they are more
dependent on truck transport services.
Most of  the private retailers  in Nebeul and Bizerte  are dependent
on truck transport and they typically transport small quantities.  The
rate structure  changes have meant a larger increase  in  fertilizer prices
to farmers  in these areas than those  in the  cereal growing regions, where
the cereal organizations dominate the fertilizer market.  The cereal
organizations more frequently rely on rail transport to  ship larger
quantities.  For example, if an  independent retailer ships  10 metric tons
of  fertilizer to the t wn of Menzel Temine,  the rate change has  increased
his truck transport costs  by 46.2 percent or 0.790 TD per metric ton.
If he transports his shipment via rail  to Nebeul and by truck from Nebeul,
his  costs have  increased 52.8 percent  or  0.877 TD per metric ton.  In
Le Kef where  the Cereal Organization dominates the fertilizer market,
its rail transport costs  for  10 metric ton shipments will increase  16.3
percent  or 0.278 TD.  For shipments  of 20 metric tons  or greater, its
transport costs will decrease 4.2 percent  or 0.072 TD per metric ton.
The general  conclusion can be drawn that  the rate change increased fer-
tilizer prices relatively less  for the  farmers  in the cereal  sector than
those in  the garden spot areas.
The Transport Bottleneck
The rail and truck transport systems have been cited by the
government as  sources  of bottlenecks  to  fertilizer distribution during
the  peak demand periods.  In 1973,  over 50  percent of the fertilizer
sold by the wholesalers was shipped during the  four month period, August-
November.  In 1972, the SNCFT transported 43,529 metric tons during this
period or 73.0 percent  of its total  fertilizer shipments  for the year.
During this period, if rail cars  are not  promptly unloaded at their
destination or  if severe flooding occurs, timely distribution of  fertilizer
is hampered  considerably.
The government,  in the fall of  the year, regularly becomes  involved
in coordinating the movement of fertilizers  to the cereal organizations
so as  to assure an adequate fertilizer  supply to  cereal  farmers.  Most
of their efforts  are directed to assuring rail car availability of fer-
tilizer movements.
The  independent, cooperative, and direct consumers who rely more
on the  truck transport system also have transport difficulties.  Several
problems associated with the transport services  of the SRT have been
cited:71
(1)  Insufficient number of trucks  at its disposal;
(2)  Trucks  in generally poor operating condition;
(3)  Occasional  refusals to  ship fertilizer  to destinations
far  from trucking centers.
While bottleneck difficulty could be alleviated by a sizeable
investment  in the rail and truck transport systems,  it  could be partially
overcome by use of higher analysis nitrogen and phosphate  fertilizers.
For phosphate fertilizer, this means use of  TSP rather than NSP.  Thus,
for August through December 1973, 54,000 tons of NSP and TSP  (85.2 percent
of annual shipments) were shipped by wholesalers.  More than half of this
tonnage  (30,000 tons) was NSP.  The tonnage could have been reduced by
35.4 percent,  or close  to  20,000 metric tons,  had farmers purchased only
TSP.
This transport bottleneck problem is  considered a major one for
fertilizer distributors  and  is most  likely a check to increased use of
fertilizer.  However,  it  appears to be only a symptom of  the  larger problem
of  the distributor's unwillingness to build up stocks well before the
fertilizer application periods.  This unwillingness is  related to  inadequate
storage areas and the sales  risk associated with rainfall variation.72
IV.  AN ANALYSIS OF IMPACTS  OF PRICE
CONTROLS, TAXES, AND SUBSIDIES
The net  effects  of price  controls,  subsidies, and production taxes
on manufacturers and  importers of fertilizer and on farmers  should be
considered carefully when employing these devices or  in deciding on
the necessary levels.  The general effects  can be illustrated with
standard theory of the  firm.  We will examine  impacts of fertilizer
use by individual  farmers on market supply of  farm products  and on
manufacturers and  importers.  Government costs and returns from sub-
sidies  and taxes will also be examined.
Impacts on Fertilizer Use by Individual Farmers
The  individual farmer's demand for fertilizer is  determined by
the product of the response of  production of  each farm product to
additional units of fertilizer at each  level of use and the price
paid for the additional  output.  For a given area of  land, say a hectare,
the value of additional  product  (VMP)  determines  the price that can
be  paid for fertilizer  for each  level of  use such that the net return
to  the  unit  of  land  is  maximized.
This relationship is  shown graphically.  Though it may be  increasing
over some  range of use,  it always declines at  some level  of use.  This
declining range is  the relevant  one for determining level of use.
In Figure  12,  the curve VMPn  is  the  farmer's demand curve.  For any
given price  of nitrogen, PN, and the  price of bread wheat, PBW,  held
constant,  the  intersection of this price with the VMP curve determines
the quantity of nitrogen to be used.  Under conditions of a constant
bread wheat price, summation of all farmers' VMP curves will yield the
demand curve  of fertilizer for  the entire country.  At a price of  P1
for nitrogen, the optimum level of use  for  this  farmer  is  ql units per
hectare.  If the price of fertilizer  increases from P1  to P2 ,  then
the quantity of  fertilizer  demanded will decrease  from ql to q;  the
optimizing point of use where P  equals VMPN is  at a higher point on the
demand curve.  If  the price of bread wheat  increases and the PN  is
held constant,  then the VMPn curve will  shift right to VMP' and the
quantity of  fertilizer will increase from ql to  q3.
This  theoretical model can be applied to  the results  of fertilizer
field trials  and demonstration plots.  For example, Table 29  depicts
the results of a fertilizer field trial conducted by FAO in  the late
1960's.  31  The price of bread wheat is  the fixed producer price less
a  tax levied on the sale  of wheat  (six percent).  The  fertilizer prices





























































C  CN  N




















0  0  0
Cn  Ce  e























































0  0 o
4-Jl 4Jl Co
C  M CO  04
%r- I  o  )
4-)  4  CO
540  to
w  cd ui  CO  4J
m  3
0  0
44  CO Cd
0  p-a)  aU
*H  4J  0
C  r-43
a)  0  rd
1I  O  at
O  WI  0 44  )  -P
-4J  4J  0
0d  to  *1






4JQ  m  <
ciT? o
< CO  (
0rlCO  074









q2 q1   3
are those of the Office of Cereals'  center in Mai
was  conducted) plus  spreading costs as  quoted by
tal  per hectare).  Farmer transport costs are noi
fertilizer prices  or costs.
Quantity of
Nitrogen
teur  (where the trial
FAO  (1.000  TD  per  quin-
t  included in the
The results reveal that use somewhat greater than 105 units of
N was the economic optimum in  1973 because VMP  (0.168 TD),  the value
of  the extra product,  exceeds the  cost of nitrogen, PN  (0.120 TD),  at
this  level.  If we substitute the higher controlled prices for
bread wheat and nitrogen fertilizer  in  1974, the value  of the VMP
(0.204 TD) still  exceeds  the price of  nitrogen, PN  (0.180 TD),  even
at  the  highest level of use  indicated here.  However,  the price changes
have lowered the magnitude of the difference from 0.048 TD to  0.024 TD.
The  profit maximization level  is  still greater than 105 kilograms  of
N,  but  the price change has reduced the economic optimum level.
The analysis  can yield a precise estimate of  the economic optimum
rate  of  fertilizer application.  However, farmers'  real costs may be
higher and, consequently, his application rate lowers  for  several reasons.
Farmers may discount  the return to  fertilizer because  of:
(1)  Interest  on credit  for fertilizer;












(3)  Associated costs  of  fertilizer use,  such as  labor,
plant protection, additional weeding, etc.
The impact of  price fixing and subsidization of  imports and  its costs
can be  illustrated graphically as  in Figure  13.  First, with no price
controls, the Tunisian farmer  purchases his nitrogen fertilizer at  the
world market price plus  the importer's  costs, or P1  (46.750 TD per metric
ton  for ammonium nitrate  in 1969),  and uses the quantity of nitrogen q1.
In  1970, the GOT fixed the price at 30.000 TD per metric ton,  less than
the world market price.  In Figure  13,  this could be represented by P4 .
Here, the farmer  increases  fertilizer use to  q4 . The farmer's  level of
use increases  from ql  to q4.  To assure that the suppliers would provide
fertilizers  at this  price, the GOT pays  a subsidy to fertilizer producers.
For each hectare of farm production, this  is  represented by the area P1ABP 4 .
Whenever the world market price increases  as  it  did in 1973,  the subsidy
costs  for the GOT  increase.
Figure  13.  The Impact  of Price Fixing and Subsidization on Individual
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The  impact of  farm production taxes  on the demand for fertilizer
used in  producing these products  can also be illustrated.  In Figure  13,
curve VMP illustrates the demand for fertilizer when the farmer receives
a nontaxed market price.  Recall that  for individual  farmers, VMP is
calculated for each  level of fertilizer use by multiplying the additional
output  per kilo of fertilizer  times  the product  price.  A reduced
price because of the imposition of a tax on production, other things
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tax and q5  is  taken with
fertilizer  consumption.
is  taken  by  the  farmer  without  the
the production tax.  In effect,  the
It  also implies a smaller supply of
Figure 14  illustrates the  impact on farm use of  fertilizer of both
taxes  on manufacturers or  importers  of  fertilizer and taxes  on farm
products.  VMP  again  is  the demand for  fertilizer  for one farmer.
As described above  the  agricultural production  tax shifts his  demand
to  the  left  to VMP  It  reduced the level of  fertilizer use from
q1  to q5  at a price of  Pl.  If  fertilizer production  is taxed, then the
price a farmer pays  for  his fertilizer  increases and fertilizer  use falls
even farther.  If  the  tax causes  fertilizer price  to  rise from P1  to P5 ,
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To enable fertilizer producers  to  sell  at  fixed prices,  the  GOT
decided to  subsidize the  production  of nitrogen and NSP.  If  they
set prices below the pretax market  level,  say P6, the quantity of
fertilizer taken by the  farmer will  increase to  q7  and offset some
of the  effects  of  the fertilizer production tax and farm production
taxes.  The magnitude  of this offset depends upon the slope of the
demand curve and the level  of the  controlled price.  However,  in order
to obtain necessary fertilizer  supplies with the  fixed prices  and taxes,
the government is  forced to pay a subsidy to  fertilizer  producers of
(P  - P6 ) times  q  or  the area represented by P5CDP6 . Though these
policies are conflicting in  terms of  impacts on farm production, the
GOT may find this  to  be a useful  instrument of cash management if collec-
tions  lag disbursement.
Impacts  on Market Supply of Farm Products
An analysis  of  the tax and subsidy policy on the product side of
the market illustrates the  conflicting effects  in farm product markets,
Figure 15.  D  is  the demand for domestically produced cereals in
Tunisia.  Sc  is the  supply of domestically produced cereals.  P1  is  the
price for  cereals at market equilibrium prices  prior to  the imposition
of  the  tax;  Q1  is  the quantity of wheat supplied by the farmer.  The
imposition of the tax reduces the net  cereal  price to farmers.  The tax
is viewed by farmers as a cost;  thus,  the industry supply curve, Sc,
shifts  to  the left to  Sc  +  tax as his  costs  increase.  The new equilibrium
point A results  in a higher price  to  consumers,  P2 , and a smaller quantity
supplied by farmers, Q2.  However, the net  price to producers,  P2  less
the  tax,  is  less than before  the tax.  After the tax, both farmers  and
consumers are worse off.  The government  tax revenue is  indicated by
the  area  P2ABC.
The  control  of  cereal  prices  by  the  GOT  additionally  affects  wheat
production as well as  the receipts.  Assume that the wheat price is
fixed below the domestic free market equilibrium price at P3. The
lower price to farmers  reduces supply still more to Q3. The reduced
domestic supply results  in  a need to  import  cereals  to meet domestic
need.  Import needs are the  difference between Q4  and Q3 . The lower
production results  in a reduction of government revenue by P2ABC -
P3EFG.
The subsidization of  fertilizer manufacturers and importers  offsets
the  impact  of taxes  on farm product sales.  In Figure  15,  a subsidy on
fertilizer shifts  the Sc  and  Sc  +  tax curves to  the right to Sc'  and
S  +  tax.  This results  in an  increase in production to Q5  and reduced
import needs by Q5  - Q 3 . GOT tax revenue  increases by P3HIG - P3EFG.
Figure  15  illustrates  the conflict of the  pricing policies on
agricultural production.  The illustration depicts a  situation which
existed in 1973 when the country was not self-sufficient  in cereal
production.78
Figure  15.  The Impact of Government Price, Tax, and Subsidization
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The  government could have increased production and lowered imports by
Q6  - Q5  if  they chose  to abolish the production taxes  on cereal  sales.
An increase in  the controlled price, P3, would also result  in increased
production and lower imports.  Reduced production and the low internal
wheat  price results  in  foreign exchange expenditures as cereals  must
be  imported to meet domestic demand.  Further, the government's tax
revenue is  used on expenditures for foreign supplies.
Impacts on Manufacturers and Importers
The government  programs  influence the  levels  of output and the
return to  importers and manufacturers of fertilizer.  Since the number
of these firms  in  Tunisia is  small, the  firm model for imperfect com-




m I-  -
---79
first the  firm where no  price controls, subsidies,  or taxes are in
effect.  Here, the firm faces a downward sloping demand curve such as
Df in Figure  16.  Since the demand  curve  is  downward sloping, the  firm's
marginal revenue  (MR)  curve will  lie below the demand curve.  The MR
curve represents  the  firm's marginal change  in revenue as  its  level
of  supply or  production changes.  AC and MC represent the  firm's  average
and marginal costs, respectively, at different levels  of output.
Figure  16. The  Impact  of  Production
on Fertilizer  Producers.
Taxes and Controlled Prices
Price  of
MC  +  tax
/  AC  +  tax
Df




The firm, as  a profit maximizer, will supply that quantity of
fertilizer which equates MR and MC.  At the profit maximizing output
in our  illustration, the  firm supplies quantity q1  at  price Pi. The
area P ABC represents excess  profits.  An imposition of a production
tax raises costs  and, consequently, the AC and MC curves  shift
P1
P380
upward. 32/  With the higher cost,  the firm reduces  its  supply to q2
and price rises  to P2 . Excess profits have been reduced by P1ABC -
P2EFG, but  at  the expense of higher  prices and decreased supply.
A price control  policy can be used to  increase  supply and
offset the production tax effect.  The control policy must be used
judiciously if supply is  to be  increased and if  supply is  to equal
demand at the controlled price.  In Figure  16,  the  controlled price
could achieve increased supply and a reduction  in excess  profits  if
set between prices P2  and P.  At  the  price P , the  allocation of
resources  to  fertilizer  pro uction would be tie maximum possible without
inducing the firm to  produce a smaller quantity than demanded,as the
new MR curve,  P3HIJ, would equate MC with MR where it  intersects  the
demand curve  at  point H.
At a higher or  lower price than P3 , supply would be  less.  If the
price were set between P2  and P3, the quantity supplied would be less
than q3 ; profits would be greater for the  firm than at P3 , but  supply
would equal demand.  A controlled  price below P3  would result in quantity
demanded exceeding quantity supplied.
Subsidization of fertilizer producers  or importers again complicates
the analysis.  The government must subsidize supply  (production or  impor-
tation) whenever the  controlled fertilizer price  is  set below the point
of intersection of  the MC and demand curves  if  shortages are to be
avoided.  Figure  17 illustrates  the case where fertilizer  supply is
both taxed and subsidized simultaneously.  The firm's  cost curves with
the production  tax are drawn as  in Figure  16.  We will first  assume
that the controlled price, P , is  set below the firm's AC +  tax curve.
The MR curve in this case  is  P4KSJ.  At this price,  the  quantity demanded
will be  q 4 . However, the firm will  supply lessq 5 ,as  its MC +  tax curve
intersects the MR curve  to  the  left of  the demand curve at point L.
At  P4 ,  the  firm's average costs would not  be covered and  it will eventually
be  forced out of  business.  In the short run,quantity supplied will be
less  than demanded by q  - q5 . To avoid shortages,  the government would
have to  subsidize the firm.  To  generate a supply of 44, the subsidy
payment  of P4N per  ton of  fertilizer would have to be paid.  Total cost
of  the subsidy  is represented on the graph by  NMKP4 . A subsidy payment
less than P4N would result in  fertilizer  shortages.  This can  be observed
by  lowering the per unit subsidy payment to P4R.  At this  level of
subsidization, the  firm would supply q6  and a shortage of Q  - Q6  would
exist.
32/  For simplification  of  the analysis, we have considered the
production  tax as  a  fixed amount per unit.  In reality, the tax is
a percentage of  the  sales  price  (ad valorem tax).  An ad valorem tax
would shift  the AC curve up also, but  in a manner slightly different
to  that  of  a fixed tax per unit.Figure  17.
Price  of
The  Impact of  Production Taxes and  Subsidies on
Fertilizer Producers.
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The government  could in  this  case eliminate  its  subsidy if  the
production tax  is  abolished.  After the tax is abolished, the MC curve
(without taxes)  facing the firm intersects  the vertical  portion of the
MR curve  (P  KSJ) at point  T.  At  the controlled price P, and quantity
q4  would be supplied.  Because in  this  case the subsidy per ton of
fertilizer  is  less than the production tax by KT dinars, both the tax
and  the subsidy can be eliminated and the  same level of  fertilizer
production would be forthcoming at the  controlled price of P . Even
if a tax were reduced to  KT dinars  per  ton, no  subsidy would be needed
and quantity q4  would still  be  forthcoming.
Other variations of the above analysis are possible.  We have only
attempted to show the  complexity of  setting prices by a government when
the  policy tools  of production  taxes and subsidy payments  are in  use.
Actual application of these kinds  of  programs to  the production and
importation of  fertilizer  in Tunisia will require considerable knowledge
of  supply  and  demand  characteristics.
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V.  SUMMARY  AND  RECOMMENDATIONS
Fertilizer Demand
The consumption of fertilizer increased  109  percent from 1966
to  1973  in Tunisia.  Most of the  increase came through expanded con-
sumption of  nitrogen, 356 percent, and continued increases  in the use
of phosphate fertilizers,  46 percent.  The northern region of the
country accounted for  over  93 percent of the fertilizer consumption
in  1973.  Of the  total  fertilizer consumption, 54.3  percent was  used
on cereal crops  (49.3 percent on wheat),  34.3 percent on garden crops,
11.3  percent on tree crops,  and the balance  on other miscellaneous
crops.
Three  fertilizers account  for close  to  90 percent of  the  fertilizer
consumption:  33.5  percent ammonium nitrate accounted  for 46 percent,
normal  superphosphate  (NSP) 27  percent,  and triple superphosphate  (TSP)
20 percent.  The cereal  sector consumes  approximately 50 percent of
the ammonium nitrate and  70 percent  of the NSP.  Potassium and mixed
fertilizers  are used in Tunisia, but  together they represent  less than
13  percent of all consumption.  They are used primarily on  tree and
garden crops.
The Ministry of Agriculture estimates national  fertilizer consumption
for each agricultural year within a framework of a series of development
plans.  The  last  two years,  these estimates have exceeded actual consump-
tion,  in some cases, by over 50 percent.
To expand agricultural  output through increased fertilizer use,
the GOT initiated price controls at both wholesale and retail  levels
in  1970 on nitrogen and phosphate fertilizers.  The controlled prices
for nitrogen have been set  below world prices  (all nitrogen fertilizers
are imported) and  for NSP below the manufacturer's  costs of production.
Because retailers are permitted to add  transport and handling costs  to  the
fixed retail price, retail price fixing  is  rather  loose.
The price control has meant large  subsidy expenditures  for the GOT.
The GOT's budget  in  1974 allocated 2,900,000 TD for the subsidization
of nitrogen fertilizers and NSP.  The  1974 budget allocation represented
an increase of 61 percent over that of  1973.
The government  levies taxes on  the sale  of agricultural products
at  the farm level and on the manufactured and imported fertilizers.
Both counteract policies  designed to expand fertilizer use.  Agricultural
production taxes  are highest on cereals and major export crops.  These
taxes  lower the  price that a  farmer receives  for his commodities,  thereby
lowering his production incentives.  The  fertilizer production taxes
have required higher subsidy payments.  In 1973,  the revenue generated
by the fertilizer production taxes on ammonium nitrate and NSP was  less
than the government's  subsidy payments to the  importers and/or manufacturers
of these two fertilizers.83
In addition to the  factors which influence fertilizer use through
fertilizer or  farm product  prices,  there are a number of other  factors
which affect  its use:
(1)  The variability in  annual rainfall quantity and  its
distribution throughout the growing season causes
considerable variation in optimum levels of  fertilizer
use,  particularly  nitrogen;
(2)  There were reports  of shortages  of  fertilizer at  country
distribution points  at the  time of application.  The
shortages appear to  be the  result of inadequate storage
facilities at  country points and reluctance of  importers
to  import sufficiently in advance of  the crop  season;
(3)  Although not examined rigorously in this  study, there
are  indications that lack of  credit  for fertilizer
purchases prevents  some farmers  from using fertilizeri
(4)  There is  also some evidence  that many farmers may lack
knowledge of  the advantages  of  fertilizer use.
Fertilizer Distribution
The fertilizer distribution system is  composed of national commodity
offices  and agencies,  private and semigovernmental manufacturers,  and
independent and  cooperative retailers.  The phosphate market  is  con-
trolled by  STEC whose  share capital  is  partly owned by the government.
In 1973,  STEC shared the nitrogen and potassium markets with SEPCM,
a privately owned  firm.  The mixed fertilizer market  is  shared by STEC,
SEPCM, and  STIPCE  (a  privately owned firm).  All  of the nitrogen and
potassium needs of  the country are imported.  All  of the phosphate
fertilizers are domestically produced.  Mixed fertilizers are  primarily
domestically produced;  however, small quantities were imported in  1973.
STEC controls  70 percent of the fertilizer  supply in  Tunisia
through its wholesale/retail  outlets.  STEC,  SEPCM, and  STIPCE together
control over  99  percent of  the wholesale fertilizer  supply.
To help maintain low  fertilizer  prices,  the GOT subsidizes the
firms  that import nitrogen fertilizer and  that produce  phosphate fer-
tilizers.  However, the subsidy is  paid only after domestic  sales have
been completed.  This  late  payment, together with uncertainty of what
costs  the  subsidy will cover  (on nitrogen fertilizers),  has undoubtedly
lowered the  firms'  incentive to  import nitrogen fertilizers.  It may
even have caused some  shortages.84
TSP was produced for  the domestic market  (1973) by one  firm, SIAPE.
In recent years, SIAPE has been a reluctant domestic  supplier,  as world
TSP market prices have risen dramatically above  the  fixed domestic
price.
In  1973,  there  were  280  fertilizer  retail  outlets  in  Tunisia  of
which 233 were located  in the northern region.  SEPCM, STIPCE,  and
STEC have four  retail outlets.  Except for STEC's outlet in Sfax,
their retail  outlets are  located at  their plants  in Tunis.  The cereal
organizations  (Office of  Cereals,  CCGC, and COCEBLE)  operate  182 cereal
centers throughout Tunisia.  Almost all are  potential fertilizer
distribution points; however, in  1973  only 106 centers sold fertilizer.
Fifty-seven percent of the centers  selling fertilizer are  located in
the major  cereal growing areas  of Beja, Jendouba, Le Kef, and Tunis
Sud.  The independent and cooperative retail outlets number 170,  80
percent of which are located  in  the gouvernorats  of  Bizerte, Nebeul,
and Tunis.
Fertilizer retail sales were 134,000 metric tons  in 1973.  SEPCM,
STIPCE, and STEC accounted for  21  percent of the retail market.  The
cereal organizations  controlled 43.6 of  the retail market  (the Office
of Cereals alone controlled 25.4 percent).  Their centers dominate
the retail market  in the major cereal growing areas.  Less  than one
percent of  the  independent and cooperative retailers are located in
Beja, Le Kef, Jendouba,  and Tunis Sud.  The  independent and cooperative
retail outlets  are located primarily in the commercial vegetable  growing
areas.  Together, they accounted  for 35.4 percent  of the retail market
in 1973.
The official retail  price policy for  fertilizer  provides  for a
great deal  of leeway  in the  setting of retail price.  Fixed prices
are  f.o.b.  Tunis  for nitrogen fertilizers  and NSP and retailers can
add transport and associated handling costs,which are not fixed.  In
general,  competitive fertilizer pricing occurs  in  the vegetable growing
areas  of  the country.  Pricing patterns  throughout  the country are par-
tially related to retail outlet  concentration and the presence of cereal
organization centers  in an area  (the cereal  organizations  sell  fertilizer
at cost).  The highest prices  and margins are those of  independent
retailers  in  the cereal  growing areas.
Periodic  fertilizer shortages occurred  in Tunisia  in 1973,mainly
for  ammonium nitrate.  The independent  and cooperatives  in  the vegetable
growing areas experienced some difficulties in  filling their orders
at the wholesale level,  but our survey found no general  fertilizer
shortages  in these areas.  Shortages were restricted to  individual
retailers.  That there was no general shortage  in  these areas was  further
evidenced by an average independent retailer margin for ammonium nitrate
that was very low - 4.6 percent of  the wholesale price,  lower than
legally allowed.85
Difficulties  in  filling orders  and transporting fertilizer  occur
annually.  The risk aversion practice of  farmers  purchasing their fer-
tilizer needs  immediately prior to  fertilization encourages retailers
to build up their inventories  immediately prior to the fertilization
periods and take delivery of the bulk of  their fertilizer supplies
during the fertilization  periods.  The cereal organizations,which
account  for 43.6  percent of the retail market,have adopted this  practice
because,  during the harvest season, storage area is devoted  to cereals.
The Office  of  Cereals,  in particular has inadequate  fertilizer  storage
space.  Many of  its  centers store their fertilizer  in the open.
Recommendations
The expansion of  chemical fertilizer  use can make a significant
contribution to Tunisia's  objective of self-sufficiency in food pro-
duction.  There appear to be a number  of  changes  in the  pricing and
marketing of  fertilizer which would expand its use.  The  following are
changes  and adjustments  that should be made or  evaluated with respect
to  expanding fertilizer use:
(1)  The fertilizer production taxes  could  be abolished or
reduced  on those fertilizers manufactured or  imported
for domestic use.  The government  taxes  fertilizer manu-
facturers  and importers  and then subsidizes  them by a
greater amount  in order  to encourage  them to  import or
manufacture for domestic use.  If taxes were discontinued,
subsidy expenditures would decrease.  Further, if the
production taxes were abolished on TSP supplied to  the
domestic market, the manufacturers  of  TSP might not be
as  reluctant  to  produce  for the domestic market.
(2)  The use of  TSP  in place of  NSP should be encouraged.  This
could be done by fixing the relative prices so that the
cost advantage of using TSP is readily apparent to  users.
This might be accompanied by extension activities  that
show the advantages  of  using TSP.  There could be a number
of benefits  from the shift:  a reduction in the  total
storage and transport needed to market a given quantity
of  this nutrient and reduced subsidy payments to manufacturing
firms,as well  as  reduced farmer purchase and application
costs.
(3)  More timely importation of nitrogen fertilizer supplies
should be encouraged.  This may require a number of programs.
First, the  import subsidy should be  paid at  the  time of
import rather than when the fertilizer is  sold by the importer.
This payment policy could be conditional on meeting an import
time table and quota.  The importer should also be assured
of an adequate return.  Second,  loans  to  importers may be
necessary to  provide them with working capital while they86
are holding fertilizer.  Third, a credit program may
be necessary to encourage the development  of storage
facilities to  store fertilizer until it  is moved into
distribution  channels.
(4)  Fertilizer storage areas should be established in  the
major  cereal  growing  areas.  This  could  allow  stock
buildups  prior to  beginning  of  fertilizer  application
Early ordering and storage of supplies  could also
alleviate some of  the transport difficulties.  Again,
a special credit program to  encourage the development
of  storage facilities may be required.
(5)  The  potential of  expanding credit and extension programs
for fertilizer should be  studied.  It  should consider
questions such  as  the lack  of  information on use,
benefits of fertilizer use,and  the extent  to which  credit
shortages  are  limiting  the  use  of  fertilizer.  This  may
require a survey of farmers.87
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